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There is a widespread and prac- 
tical need for intelligence tests 
that are suitable for use with very 
young children. To further the 
development of such predictive 
measures, Katharine M. Maurer in 
this study examines adult status as 
a criterion of item selection for 
preschool tests. 


Files in the Institute of Child 
Welfare at the University of Min- 
nesota contain data on children 
tested with the Minnesota Pre- 
school Scales beginning in 1926. 
Mrs. Maurer sought out a large 
group of these same subjects, now 
young adults, secured their coop- 
eration, and retested them with an 
adult measure of intelligence. This 
report contains her evaluation of 
the test items in the preschool 
scales іп terms of this group's per- 
formance as adults. 
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FOREWORD 


Ав successlve mental tests on the same children over 
long periods of time are accumulated, scientific and 
practical problems, previously inaccessible to study, be- 
come open to research. In many of our present intelligence 
tests, items and questions are included because of a dem- 
onstrated relation to the criteria of intelligence over. 

а short span of years. However well Such tests may clas- 
Sify children at the time, 1t does not necessarily follow 
that they will predict over а long period or that they 
are the best tests for predicting potentiality, as dis- 
tinguished from those determining present status. Often a 
predictive value that cannot be Justified is imputed to 
tests of present status. For purposes of predicting po- 
tentiality, test items given a child at any level should 
be evaluated 1n terms of later performance as an adult. 
Such an analysis should result in much better tests for 
the earlier age levels, especially if items ‘of little or 
no predictive value can be replaced by items of greater 
predictive value. This is essentially the problem to which 
Dr. Maurer has addressed herself in this monograph. 


Two hundred and twenty-six young men and women between 
164 and 22 years, who had been tested on the Minnesota Рге- 
School Scales before the age of six, were given the Wells 
Revision of the Army Alpha Test. A Supplementary group of 
50 cases given Stanford-Binet tests between 11% апа 155 
years were also used. A detailed analysis of the 448 items 
Included in the two forms of the preschool test was made to 
determine the value of each item in predicting intelligence 
level in adolescence or early maturity. 


The results of the study indicate that only about half 
the items have long-time predictive value; the remainder 
Seem to be of little use for this purpose. Below three years 
the predictive items are largely nonverbal; after three 
years they are verbal. In general, the younger the age at 
which tests are given, the less 18 the predictive value of 
any item. For the benefit of persons concerned with the соп- 
Struction of tests, the results for the items are presented 
in great detail. Іп addition, there is a comprehensive dis- 
cussion, growing out of: the data presented, of the condi- 
tions and principles that govern the development of good 
tests of general intelligence for young children. 


This study will be of great value to those engaged in 
constructing or devising tests, for it шакез possible the 
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design-of mcre powerful and efficient instruments for рге- 
dicting the course of future development. These in turn, be- 
cause of their greater value for classification purposes, 
Should benefit children and aid parents, teachers, and social 
workers in meeting practical problems. The principles de- 
rived are also of interest to those concerned іп any way with 
the understanding and use of mental tests for scientific and 
practical purposes. 


John E. Anderson 
Director, Institute of Child Welfare 
University of Minnesota 
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L INTRODUCTION 
A Basic Assumption of Intelligence Testing 


The first successful intelligence test was developed to 
meet a practical emergency. Compulsory education, established 
in France near the beginning of the present century, brought 
to the public schools large numbers of children who were 
unable to profit by the usual classroom procedures. А com- 
mission was created to devise a plan for segregation of the 
dull, that they might not impede the progress of the more 
intelligent children and that special educational methods 
might be applied to the slow learners. Віпеб, a psycholo- 
gist and physician who had been interested in mental 
measurement for many years, was a member of the commission. 
He developed a series of tests, known to us as the 1905 
Binet-Simon Scale (17), presumed to discriminate between in- 
telligent anu unintelligent children. The value of the 
scale was soon demonstrated by comparing teachers' ratings, 
school achievement, and subsequent school behavior with 
the test results. 


Binet improved his scale by several revisions (15, 16). 
Since his death in 1911 1% has been further revised, ex- 
tended, translated, and refined by test makers in many 
other countries besides France. The most widely used ге- 
visions in America are those of Terman (84) in 1916 and 
Terman and Merrill (86) in 1937. By the use of these and 
other revisions of the Binet tests large numbers of Ameri- 
can school children have been tested and(retested after 
varying intervals of time. Although there have always been 
exceptions, comparisons of test and retest standings of 
large groups of children bear evidence of the stability in 
level of mental functioning. Additional evidence of this 
Stability 18 furnished by reports on the subsequent careers 
Of gifted children (48, 85, 87) and of dull children (10) 
and by retests of feebleminded individuals (60). Since the 
bermanent nature of feeblemindedness has been recognized, 
intelligence tests have been employed as aids to diagnosis 
Of this condition. Their use for this purpose arises from 
the belief that they predict final intellectual status. 


The Present Status with Respect to Predictive Value 


А high degree of consistency between test and retest on 
the same children has been repeatedly demonstrated when 
the first test is given after 6 years of age. These corre- 
lations commonly run as high as +.80 to +.90. More 
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specifically, a large number of investigations have shown 
that approximately 50 per cent of children, first tested 
after the age of 6 and retested several years later, will 
vary not more than 5 points in either direction, provided 
the same scale is used and testing conditions are suitable 
оп both occasions (40). However, this leaves 50 per cent 
to be accounted for, and this group has been shown to 
change considerably more than 5 points on retests. For ех- 
ample, in a study of retests on 441 children Hildreth (47) 
reports that 4.3 per cent of those first tested after 6 
years of age changed 20 points or more upon retests, while 
19 per cent of those under 6 at the time of the first test 
showed changes of this magnitude. It is this more change- 
able 50 per cent that are frequently overlooked by fervent 
hereditarians and as frequently overemphasized by certain 
environmentalists. As has been pointed out 1n discussions 
01 test-retest changes, there are many reasons other than 
actual change 1n level of mental functioning which may ac- 
Count for irregularities of test performance from one oc- 
casion to another. Variations may be due to Such factors 
as use of poorly standardized tests, poor testing condi- 
tions, inadequately trained examiners, emotionally dis- 
turbed children as subjects, errors in scoring, and the 
accumulation of borderline successes ог failures--to 
mention only a few.* Even 50, it 15 generally agreed that ` 
there is enough Consistency from test to retest adminis- 


telligence tests in making plans of a relatively permanent 
nature--that 18, covering a period of Several years. 


Unfortunately, as much cannot be said for tests given 
during infancy and the Preschool period. The age levels for 
which tests of high predictive value are most needed are 
the very ones for which we have not yet succeeded in де- 
vising such measures. Tests for infants have proved еп- 


as long after the initial test as six months or а year is 
desired. Tests for preschool children are usually positive- 


It was with the hope of improving this situation that the 
present investigation wag undertaken. | 


INTRODUCTION 


Practical Need of Predictive Heasures 


The practical need of intelligence tests that predict 
future intellectual status and are also suitable for use 
with young children requires little elaboration. А11 child 
placement agencies are aware of this need in connection 
with their work of (1) placing children for adoption in 
homes that will give them opportunities for maximal growth 
and happiness and (2) protecting adoptive parents by giv- 
ing them children who can make use of the opportunities 
they have to offer. Underplacement results іп waste or dis- 
tortion of a child's potentialities. Overplacement raises 
the level of aspiration in both parents and child far be- 
yond what the child can achieve; with consequent disappoint- 
ment for the foster parents and frustration for the child. 
Avoiding permanent placement until after children are 6 
years of age 15 obviously undesirable; too. Even under the 
best conditions institutional 117е 15 a poor substitute for 
home 1176 and а poor preparation for it. Habit training ac- 
complished under the age of 6 has been shown to lay the 
foundations for the more complex skills. and attitudes es- 
tablished later. Parents would be able to make better long- 
time plans for care and education of children living in 
their own homes 1f predictive measures were available be- 
fore family habit and child reputation become too firmly 
fixed. 


Theoretical Considerations 


Two extreme points of view have been expressed concern- 
ing the nature of intelligence and of mental organization. 
One of these, first developed by Spearman in 1904 and de- 
Scribed in} The Abilities of Man (81), has given impetus to 
Psychological discussion and controversy for the past forty 
years. According to Spearman and his followers, intelli- 
gence as we see it in operation is made up of two compo- 
nents, региарз three. The first of these has been called 
"g" and is described as general intelligence, possessed by 
all individuals in varying degrees and entering more or 
less into every task that can be said to require intelli- 
ent behavior. In addition to the "g" component most tasks 
Tequire an assortment of "s" factors, or specifics, which 
vary from person to person and task to task. A third соп- 
cept in Spearman's theoretical structure is that there may 
also be group factors, not so general as "р" but tending to 
function as a unit rather than to break up into separate 
9lements in the way the "s" factors do. 

The other extreme point of view is held by Thorndike 
(91), who PIOS P task, not the individual, to be 
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the fundamental intellectual unit. According to Thorndike ) 
all we have are specifics, ап almost endless array of them, 
capable of infinite combination and arrangement. What cor- 
relation we find between two tasks 1s due to their drawing 
on the same elements. He would have us speak of "intelli- 
gences" rather than intelligence, and describes the in- 
tellectual status of an individual in terms of area (alti- 
tude multiplied by breadth), i.e., the number of different 
tasks the individual can Successfully perform and the level 


of difficulty reached by him with respect to each type of 
task. 


Two intermediate points of view, those of Thurstone (89) 
and Kelley (57), are also worthy of mention. Thurstone 
comes nearest to Spearman in his basic philosophy, though 
his mathematical approach is somewhat different. Rather 
than an all-pervasive "g" factor, he expects to find a 
number of important Eroup factors, not necessarily com- 
pletely independent of one another, but relatively 418- 
tinct. Furthermore, these group factors will arrange them- 
Selves in rank order according to their pervasiveness. The 


а Primary Mental Abilities (89), published in 1938. Kelley 
57 


» Оп the other hand, believes Such groups of factors as 


are to be found are independent of one another and can be 
isolated in truly "pure" form. 


the validity of his Vlews beyond question. À recent dis- 


се and points of agreement be- 
tween these and other Scientists 1s given by Thomson (88). 


; 74) 1n clinics 


INTRODUCTION 


Thorndike had been interested in educational measurement 
for several years, and 1t was natural that he should turn 
to the construction of a group intelligence test for the 
classification of school children (91). The result was one 
of the most carefully standardized group intelligence tests 
available at the present time. This test, based on Thorn- 


dike's theoretical position, is called CAVD (completions, 
arithmetic, vocabulary, and directions), and purports to 


measure four specific mental operations. Cunningham (28) 
has demonstrated that this test makes mental distinctions 
even when applied to preschool children. 


Binet's scales (17, 16, 15) appear to have been based 
on the assumption of а "g" factor, and followed years of 
unsuccessful experimentation with more refined measurements. 
Demonstration of the presence of a "g" factor in the latest 
revision of. the Binet (84) has been made by McNemar (64), 
who has presented a series of factor analyses of various 
age groups, showing a high saturation of the tests with the 
first factor loading and residuals small enough to be 18- 
nored. For purposes of experimentation second and third 
factor loadings were computed. At the earliest age levels, 
and to a lesser degree at several other age levels, there 
was a suggestion of one or more group factors, the most 
prominent of which was tentatively described as a mtor 
factor. This leads to interesting speculation with regard 
to the theories of development by individuation and by іп- 
tegration (26). Holding to the former, one might suggest 
that the group factors originally close to "g" (factor І in 
the McNemar analyses) become more distinct with the passage 
of time and hence are not measured to an appreciable extent 
by the tests at later ages. Shirley's data on the develop- 
ment of 25 babies during the first two years (80), In which 
the correlation between mental items and motor items was 
found to be considerable during the first few months and 
Negligible later, might be considered evidence in support 
Of development by individuation, or the result of lack of 


differential test content at the early ages- On the other 


hand, the opposite point of view is equally tenable: 1.6.» 
own at early ages 


that the вц ested secondary factors 8 
ye ЭА ed на аз age progresses ani thus 
NS absence of second and third factors at later авын Жо 
oe be explained. Shirley's data might be PIS 28 
sur 01 this interpretation also, since gne foune nes for 
Шешен; |in pattern at early ages than at later 886 tuse 
0080 Of the tests given to the babies. аза о аве Цэ 
notations are highly speculative, and it 18 GEM T 5 
nate а great deal of work 18 necessary before the ги 

Ге Of mental organization сап be described: 
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s not 
From the point of view of prediction it is ue 
important whether "g" is assumed, or a group о 


function- 
level of mental 

--as long as stability іп sie ТШ Tn 
а sss or at least attributes eee ота 
early childhood can be traced to adulthood. Som 

gar-y childhood сап be traced to adulthood. 


cur after 

hold that major changes in mental Ёо MENO qe m 

rly childhood (5). If such a view is conc A. 
at М d, and 1? 1% is found impossible to деди dA 
end ЕН attempts at ЯК must be ise a 

The fact that many test-retest rešults Өр к, Eos 
relations for short intervals than for long Eis. сын 
the frequency with which irregular growth m vo ends | 
suggest that mental growth is less stable tion ЖЕТ aa | 
CO MAN un AE QUON Mer Tp of Es 

г5 other an in ор 

анус үле: the finding of higher bed 15 
short intervals between tests than with 1912 ЕВ the 
not universal, and there may be several explanat 


t 
24 ала no 
fact that the tendency appears іп Some comparisons 

іп others. 


Another theoretical aspect of the correlation of nderson 
measures of mental growth has been pointed out by retire 
(4) and must be taken into consideration in сера the 
test-retest data. This 18 the concept of ара they 
functions being measured. Children rarely lose w ages 8 
have gained in mental development. At dada ed. relation 
greater part of the whole 16 being measured, th relation , 
of the increment to the whole is smaller, and the n of tne 
of the increment to the previously measured ро o ТО 
whole is also smaller. When we add to this the је 0 
from year to year in the amount of overlapping = the un 
the tests (greatest at later ages, of course) an er age 
even reliabilities of tests (greatest at the ое 
the Complexity of the Droblems yet to be solved 
apparent. 

| It 15 hoped that 
brief view ог the th 
ment shows the true 
diction. No matter h 
that tests of high p 
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this 7 
the perspective gained by PT measure 
eoretical background of men of pre- 
Significance of the problem 1 proble 
OW urgent may be the practi oa T 
redictive value will help p? use 88 
major contribution of such measures will be пре oncerning 
tools for testing the divergent points of view š 
the nature 9f Intelligënce, 
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Tests for Infants and Preschool Children 
E nets 1908 scale contained some items suitable for use 
w children of mental ages lower than 6, but these items 
5% not standardized оп ргевсһоо1 children and there мөгө 
ЗЯ of them to provide an adequate estimate of the 
(25 ties of normal preschool children. Several physicians 
АБАС 79) and many of the baby biographers (76, 78, 92) 
Bee реа tasks assumed to be indicative of mental develop- 
them їл young children, frequently suggesting 866 norms for 
scale Kuhlmann (59) was the first to devise 4 standardized 
Scalo in terms of quantitative units, beginning with the 
Mm age level and providing tests at 6, 12, 18, and 24 
p со аб eachiyean of age thereafter through 11 years. 
th more age levels, 13 and 15, complete this scale. Since 
ди publication of the Kuhlmann-Binet scale in 1922 a num- 
dey of tests for infants and preschool children have been 
Аг eloped. One of the principal workers in this field 1S 
п014 Gesell of Yale University, who since 1925 has 
pened a Series of books on mental growth, including 
ке. which give ап item-by-item description of the con- 
no Of his developmental schedules (84, 55, 55). He nas 
t limited his schedules to the measurement of intelli- 
gence, however, and he has not developed а completely 
quantitative score. Table 1 summarizes tne pertinent in- 
Ormation concerning the better known tests for infants and 
бше children available at the present time. А11 tests Ч 
VAR Since the early work of Binet, Kuhlmann, and Я 
ле drawn heavily upon test items originated by them. 
цув 01вабог has added а few items апі nas revised ргосе- 
98 for administration and scoring. 
The Predictive Value of Tests for Infants 
and Preschool Children 
сн 2 summarizes studies паде of the reliability, ен 
Stan ity, and predictive value of these scales beyon x 
of dardization data. Many of the correlations between ши 
be nfants and retests given several years later ее 
test 45619 order or slightly minus.“ Apparently е net ceive 
Ontent of infant scales 18 not suitable for P 


* 
es, 809 
ese minus values, 596 


Рог 
Goodeno discussion of possible explanations of th Mp 
teon YoUBh, F.L., and Maurer, K.M., Mental Gro h of Chi та ха 

ага, Minneapolis: University of Minnesota Press, , 
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purposes or mental organization is not stable at these 
ages. From 18 months of age on, the correlations are posi- 
tive but until about 4 years of age they are very low. 
After this time the test-retest correlations are generally 
high enough to be useful, though intérpretations must 

Still be made with great caution. A summary and detailed 
discussion of the predictive value of tests for infants and 
Preschool children is given in Mental Growth of Children 
from Two to Fourteen Years (42) published in 1942, and need 
not be repeated һеге. > 


Attention 18 called, however, to the correlations рге- 
Sented by Bayley (13, 14, 12), Honzik (50), Goodenough and 
Maurer (42), and Ebert and Simmons (81). (See Table 2.) 
Honzik studied more than 250 children, who were given re- 
peated tests using the California Preschool Schedules I and 
II (adapted from the California Preschool Scale, Form A) at 
ages from 21 months through 5 years and the 1916 Stanford- 
Binet at ages 6 and 7. Her data show the relationship be-: 
tween later standing and age at first test and interval. 
between tests which has been mentioned by а number of other 
investigators: (1) the younger the child at the.first test, 
the lower the test-retest correlation, and (2) the longer 
the interval between tests, the lower the correlation. By 
use of the formula ОА at Tirst test- E c Honzik was able to 
Show the effects of age and interval separately. She found 
the test-retest correlations of her study to be affected by 
each of these factors when the other was held constant. 
Bayley (13, 14, 12) has also reported this to be the case 
With repeated tests on the same group of 61 children whom 
She studied from 1 month of age through 10 years. The pre- 
dictive studies of the Minnesota investigation (42) show 
the usual relationship between standing on retest ‘and age 
at first test, but the interval between tests does not seem 
to affect the test-retest correlations in any systematic 
fashion, whether the Minnesota Preschool Scales (44) are 
compared with later testings on the same scales ог on any 
of the following: 1916 ог 1937 revisions of the Stanford- 
Binet (84, 74), спе Merrill-Palmer Performance Tests (82), 
Or the Arthur Performance Scale, Form I (64). In a recent 
monograph Ebert and Simmons (31) present test-retest com- 
parisons on large numbers of cases studied at the Brush 
Foundation of Western Reserve University. Section I of this 
Teport gives results for children tested on the 1916 Stan- 
ford-Binet from 5 to 7 years, on the Revised Stanford-Binet 
from 6 to 11 years, and on the Otis Self-Administering In- 
telligence Test at 12 years of age. Section II compares 
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Merrill-Palmer Performance Tests at 2 to 4 years of age 
with retests given at intervals of from = to 15 years, 

with Binet tests given at the same ages and later, and with 
Several individual performance tests given at later ages. 
The Stanford-Binet comparisons show decreasing r's with in- 
creasing intervals, and lower r's for earlier than for 
later ages at first test. The Merrill-Palmer comparisons 
also show decreasing r's with increasing intervals between 
tests, but fail to show а consistent trend with regard to 
age at first test. When the Merrill-Palmer is compared with 
retests on the performance materials the effects of these 
two factors are present but very slight. Discrepancies 
among the findings of these four studies mentioned above 
are discussed in connection with the results of the present 
investigation. 

А comparison of Tables 1 and 2 makes 1t apparent that 
(1) the predictive value of many tests used for young 
children has never been ascertained, (2) the studies that 
have been made show a disappointing lack of positive 
correlation between early standing and later standing when 
the intervals between tests are long enough for such in- 
formation to be useful, and (3) with the exception of three 
Studies (5, 64, 70, 71, 72), no statistical analyses of 
Separate items have been made to find out which are valid 
for purposes of prediction, or to obtain a clearer def- 
inition of the nature of intelligence апа mental Erowth. 


Criteria for the Selection of Items in 
Tests for Young Children 


In an article on the predictive value of tests for in- 
fants and young children, Anderson (4) 11sts the criteria 
of item selection employed in the construction of in- 


Since the original Binet-Simon 
SSion with age in the percent- 
ven test item, (2) internal 

y the correlation of the in- 

al score, (5) correlation of 
ratings of intelligence, and 
lts with records of academic 


test results with teachers' 


to include only items which 
percentages passing with age 1n a scale 
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which purports to measure а function assumed to increase 
with age, although "this requirement in and of itself does 
not guarantee validity" (McNemar, 64, р. 83). Perhaps we 
Should not blind ourselves at this point to the possibility 
that there might be items of predictive value that are not 
passed by increasing percentages at successive ages. Мапу 
test makers exclude all items which do not show a marked 
increase in the percentages passing with small increments 
of age. It is possible that valid items are sacrificed by 
too rigid adherence to this rule. We have no reason to be- 
lieve that all testable mental functions grow at exactly 
the same rate and.over the same span of years; in fact, 
there is some evidence to the contrary. Also, 1% 15 pos- 
sible that. there are certain qualitative differences re- 
lated to intellectual status at maturity which are not re- 
lated to mental age. That there are qualitative differences 
between individuals of the same mental age but different 
chronological ages, and hence different levels of intelli- 
gence, has been demonstrated by Aldrich and Doll (2), wno 
compared infants and idiots; by Merrill (65), who compared 
children of the same mental age but three different levels 
of chronological age; and by Cunningham (28), who compared 
adult imbeciles and preschool children. If one is ignorant 
of the predictive value of the total score, а measure of 
internal consistency throws no light on the validity of а 
test for predictive purposes. The last two methods of 5е- 
lecting items are obviously unsuitable for children who 
have not yet had school experience. Something may be 
learned concerning the intelligent behavior of preschool 
children by analysis of nursery school teachers' ratings 
together with а careful description of the basis of such 
ratings. Binet used a similar method with elementary school 
teachers to secure items for his scale. Further analysis 
would be required, however, to establish the predictive 
value of such items of behavior. If teachers, or anyone 
else dealing with young children, could tell by observation 
how the children were going to turn out, intelligence tests 
Would not be needed as an aid іп making plans for them. А 
further method sometimes used in validating intelligence 
tests is correlation with some other measure of intelli- 
fence. This is а somewhat circular method of reasoning at 
best, and not at all suitable for use at ages for which no 
measure of intelligence has been satisfactorily validated 


up to the present time. 


Anderson (4) suggests that, since our primary interest 
in testing young children 18 terminal status, we use а 
measure of terminal status as a criterion for the 
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Selection of test items. A beginning in the direction of 
item analysis, in which the Stanford-Binet standing at the 
age of 5 is the criterion, has been made by L. Dewey An- 
derson (5). Nelson and Richards (70, 71, 72) analyzed 
Gesell items at 6, 9, and 12 months, using Merrill-Palmer 
Standing at 18 and 24 months and Stanford-Binet standing 

at 36 months as criterion scores. Results of these two re- 
Searches will be compared with the items selected 1n this 
Study. Though the method 1s similar, obviously the inter- 
vals are too short to throw light on the present problem— 
predicting intellectual status at maturity. Factor analysis 
Of test items has been used as a method of defining the 
abilities measured by intelligence tests for older children 
Ап а number of investigations (66, 69). The outstanding 
work in this area is that of Thurstone (89) described іп 
Primary Mental Abilities, 1958. At present Thurstone is ex- 
tending his work to earlier age levels. As far as I know, 
these are the only published studies using this method on 
tests for infants or preschool children. In one, McNemar 
(64) presents a series of such analyses on overlapping 
portions of the entire population on which the 1957 
Stanford-Binet scale was standardized. The other is the 
Nelson and Richards (71) factor analysis of items given the 
Fels group at 6 months of age. These studies are referred 
to in the chapter on results. 


Ла order to make use of а terminal status criterion, 
longitudinal data are required; that 15, a measure of final 
Status on a group of young adults for comparison with tests 
given them at preschool ages. Preschool test data on a 
Eroup of subjects approaching adulthood were available from 
the files of the Institute of Child Welfare at the Univer- 
sity of Minnesota. The present study 1s an attempt to test 


the value of terminal status as a cri 
lection. terion of item se- 


The Minnesota Mental Growth Data 


The collection of mental growth data a of 
us Welfare at the University of пуер 
CIS Work was begun on the Minnesota Preschool 
cd Ч А recent monograph (42) describes this longi- 

ucinal Study: the standardization of the Scales, апа а 


Series of predictive studies (summarized 1n Table 2) com- 


Daring the scales with Tetest 
S and ; her 
tests glven at later ages Тасаг 


- When the Minnesota Preschool 
рез ave constructed it -was believed, largely on the 
и of literature describing test items for school 

ren, that tests of a verbal nature were the most valid 
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tests of intelligence for younger children. Accordingly, 
verbal tests were twice as heavily weighted as nonverbal 
items in the total score. Also, there were more verbal 
items that met the criteria for the selection of items for 
the scales, and the reliabilities of verbal items were 
Slightly higher than those of nonverbal items. However, 
predictive value of the nonverbal items proved to be as 
high as and. in some cases higher than that of the verbal 
items. This suggests that what appears to be the best item 
on the basis of analysis made at the time of test construc- 
tion may not be the best item from the point of view of pre- 
-diction of future mental status. Therefore, I decided to 
use the method suggested by Anderson to try to identify 
those tasks with the highest predictive value, to weed out 
the noncontributing items, and to form some idea as to the 
nature of the items that should replace the poor ones. 


Sixteen years had elapsed since the beginning of the Men- 
tal Growth Study. I decided to attempt to locate as many as 
possible of the young people who had had Minnesota Preschool 
tests during early childhood, to retest them to determine 
their terminal intellectual status, and by working backward 
to discover which items on the preschool tests had pre- 
dicted their mental status at the time of the present 
Study. Such items and others similar to them could then be 
used for a new scale of higher predictive value. Why such 
а study had not already been made 15 easily explained. With 
the possible exception of the records referred to by Well- 
man (94) on children who attended the University of Iowa 
nursery school and who are now of college age, I know of no 
longitudinal records that compare in length with those made 
available by retesting individuals studied as early as 1926 


at Minnesota. 


The Choice of a Measure of Terminal Status 


It has always been easier to study the intelligence of 
School children than that of other age groups. They are 
easily obtained for testing, are as a rule not too resist- 
ant, and various supplementary facts that aid in securing 
а reasonably good sampling are known concerning them. The 
Construction and standardization of tests at either ех- 
treme, preschool age or adult level, have been more’ 411- 
ficult, and results of such testing are correspondingly 
difficult to evaluate. Choosing a measure of terminal 
Status, therefore, was not an easy task. 


By far the widest sampling of adults ever tested was the 
Soldier population given the Army Alpha Test. (99) during 
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World War I. It was finally decided to use the Wells (96) 
revision of this test as the primary measure of intellec- 
tual level at maturity. A group test seemed desirable, since 
I hoped to test several hundred subjects. Most of the other 
group tests, such as the college aptitude tests, were 
either limited in scope, or had ceilings too low for adults 
known to be mentally superior.* On the other hand, in order 
to have a range of ability wide enough to make discrimina- 
tion possible, 1t was desirable that not all subjects be in 
college or preparing for college. The college aptitude tests 
are built upon a conception of intelligence tied up with 
academic training, interest, and potential success--as they 
Should be to serve the purpose for which they were con- 
Structed. A somewhat wider conception of intelligence 18 
required for the purposes of this study. A test was needed 
that did not place too great & premium on academic pursuits 
or ambitions, but rather measured general all-round intel- 
lectual functioning, one of the essentials to successful 
personal and social adjustment in a complex society such as 
ours. The Alpha test seemed best for this purpose. It also 
nad the. advantage of norms based on the general population. 
The revision is not very different from the original test 
of 1918. The first test in the 1918 battery, a test of fol- 
lowing directions which was confusing, has been replaced 

by one of simple addition which seems to be satisfactory 

in securing the desired mental set. All content of the 
earlier test that refers to the war or is otherwise dated 
has been replaced by similar items which are more аррго- 
priate. Essentially the nature of the test has not been 
altered. This revision was especially planned to have a 
ceiling high enough for superior adults and still be suit- 
able for use with persons of much less ability. 


Other data lending some light on terminal status were 
available on various groups of subjects and have been re- 
corded for supplementary use. Since these data were not 
available on all subjects, a further advantage of using 
the Alpha test was to have one measure common to all of 
them. An Interests Questionnaire, given to each subject at 
the time of taking the Alpha test, provided further mate- 
г1а1 in support of the Alpha scores as valid measures of 
intellectual status at maturity. 


The additional measures available on some of the sub- 
jects were: (1) number of years of schooling completed; 


Ап increasingly superior group was available for retests in the predictive 


studies previously reported - 
5 Y 9 • It was to be expected th trend in selec 
tive elimination of cases would continue. sued nme Dui 
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(2) scores on 1916 and 1937 revisions of the Starford- 
Binet between the ages of 11% апа 15+; and [or t! 
who had reached their senior year in high school, (3) high 
School percentile ranks, based on grades; (4) score on the 
American Council of Education Psychological Examination 
(1987); and (5) standing on the Cooperative English Test 
(1937-38: Form OM). 


Years of education completed, while interesting supple- 
mentary material, could not be used as a measure of ter- 
minal status, since many of the subjects had not completed 
their education. Even for those who had left school only а 
very crude result could be obtained by trying to evaluate 
education in vocational high schools, finishing schools, 
and business colleges. The present writer would not even 
attempt to evaluate the special training programs in the 
services to which many of the boys were transferred from 
high school or college. 

The American Council of Education Psychological Exami- 
nation (90) and the Cooperative English Test (73) were given 
only to seniors in high school and were of the type men- 
tioned above as being too limited in scope for this study. 
Identical high school percentile ranks have widely dif- 
ferent meaning in different schools and, since there is no 
way of evaluating the schools, cannot be used here. (Per- 
centile ranks do not lend themselves to most types of sta- 
tistical treatment.) 


А special terminal status group of subjects who were 

given Stanford-Binet tests between 11% and 15% but 

Who could not be located for retesting on the Alpha test 
WaS employed as a further validation group. The items se- 
lected by use of the Alpha test as a criterion were cor- 
related with the Binet score. The score on the last Binet 
test given was used as the measure of terminal status. This 
group was kept separate from the primary terminal status 
group, since the ages at which these tests were given were 
not high enough to represent terminal status adequately. 


In one respect even the Alpha test proved to be some- 
What disappointing as a measure of terminal status. A tend- 
епсу for increase of score with age was found even after 
161 years, complicating the problem of presenting the 
results. Terminal status, at least for the group studied 
here, had not been reached by the age of 162 years. This 
18 not surprising in the light of findings of other inves- 
tigators using a number of different tests (91, 18, 54), who 
report continued mental growth after this age. However, the 
Increments after 162 years in relation to the total men- 
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tàl growth curve are small enough to be ignored for the 
major purpose of this study--the evaluation of the crite- 
rion for future application.* If tne hypothesis 18 even 
partially supported by the present investigation, а later | 
study with a more adequate measure of terminal status and 
а more representative sample will make even finer discrim- 
inations between those items that have high predictive 
value and those that have not. 


-- 


*Thorndike (91) has estimated that upproximately 98 per cent of mental 
growth takes place before 162 years of age. 
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Ш. THE SUBJECTS OF THE TERMINAL 
STATUS STUDY 


Locating the Subjects for the Follow-Up Stuay 

An effort was made to locate in the Mental Growth Study 
41168 the records of all subjects 16 years of age or older 
in June 1942 who had taken at least one Minnesota Preschool 
Scale (44) before the age of 6 years. There were 1091 rec- 
ords in the files of subjects between 16 and 22 years of 
age, according to their recorded birth dates, who had been 
Еіуеп at least one Minnesota test. In many instances they 
had been given several Minnesota tests at different. ages 
as well as Kuhlmann-Binet (59) and Merrill-Palmer (82) 
tests during the preschool period. 


Of the 1091 records that met the initial criteria of se- 
lection, age, and preschool testing, 26 were not sufficient- 
ly complete to permit identification of the subjects. They 
had been tested while attending settlement-house nursery 
Schools, and their parents' names had not been accurately 
recorded or proved to be aliases. Sometimes children had 
been placed for adoption, their contacts with social 
agencies terminated, and their names changed. Seventy-four. 
more were unavailable for retesting because they had moved 
away, а notation to that effect having been made on the 
record. This left а total of 991 entries on the master list, 
which included full names, birth dates, parents' names, last 
recorded addresses, and telephone numbers 1f any were listed 
on the records. 


In order to locate as many of these persons as possible, 
the parents' names were first checked against the telephone 
directories of Minneapolis and St. Paul and their suburbs, 
and then against the city directories of both cities, ihe 
they were not listed as having telephones. Appointments were 
made by telephone 17 possible. An explanatory letter was 
Sent to those listed only in the city directories, enclosing 
а return postcard on which were listed several testing ap- 
Pointments. The recipient was asked to check the testing 
date most convenient for him. If he was interested In co- 
Operating in the study but could not come at any of the 
testing periods designated, he was asked to call for a more 
Convenient appointment. Several took the trouble to do 50. 
If there was no response to repeated telephone calls, a 

- letter was sent to the latest address recorded. Many of 
these letters were returned by the post office, marked "Not 
ere." 
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From June 1942 to January 1943, approximately six to 
twelve months after the United States entered the маг, the 
population of бие Middle West was shifting rapidly. Many 
persons whose names were listed both in telephone direc- 
tories and city directories could not be contacted because 
they had left since the directories had been published. In 
some cases the wage earners of these families had taken de- 
fense jobs in other parts of the country. A number of cards 
were sent back from the East and West coasts, а few from 
the South. Some of the fathers of the boys and girls on 
the list and some of the boys themselves were already in 
the service, and in some instances the whole family had 
consequently changed its place of residence. With each suc- 
ceeding month after the list was compiled in the summer of 
1942, increasing numbers of persons were eliminated for these 
reasons. The families of 654, or 60 per cent of the total 
number meeting the requirements for selection, could not be 
identified, or located, or were known to have moved away. 


The Persons Whose Families Were Contacted 


Of the remaining 437 persons whose families were con- 
tacted, 226, or about 52 per cent, were retested. Several 
had died or were too ill to take the test. The others were 
either in the armed forces, away from home at school or 
work, unable to find the time to come in, ог unwilling to 
cooperate. Table 3 gives the number and percentage of the 
total number of persons whose families were contacted in 
each of these categories. 


Table 3--Classification of Persons Whose 
Families Were Contacted 


N % 
пао виа те OCOD) Зее. Е 59 15.5 
АИО NOME ee «cec eire И at tuni сн 19 4.5 
Unable to come .......... pets A АЛЫРҒА 205 17.2 
Ureooperatiye ы зур бырк во вно P 08 15.5 
Е A ma. ЕЕ ой 2 2226 51.7 
Total contacted ....... азы 572. жез AST 100.0 


In order to obtain maximum cooperation at a time when 
people in general were unusually busy and preoccupied with 
more immediate problems, testing dates were made at any 
time that suited the convenience of the subjects. Many of 
the young people in high school and college were carrying 
part-time jobs. Some of them were carrying several Jobs 
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besides going to school and engaging in extracurricular 
activities. Since a large number were employed in defense 
plants on shifts that made 1t impossible for them to come 
in during the usual office hours, much of the testing was 
done in the evening. Several were interested enough to 
come on Sunday afternoons when there was по other time free 
on their schedules. 

A group test was selected as the measure of terminal 
Status in order to test as large а number as possible with- 
in reasonable limits. However, it was not possible to make 
appointments for groups of more than fifteen at any one 
time. For the most part they came in twos and threes, at 
any hour that fitted in between other engagements, and 
often brought with them husbands, wives, and friends who 
wanted to take the test too! This meant that the testing 
period covered three months--muoh longer than was origi- 
nally planned--but the small groups made 1t possible to be 
sure of accurate timing and of thorough understanding of 
the directions, and gave the examiner an opportunity to 
become personally acquainted with a great many of the sub- 
jects. During the testing period, from the middle of De- 
cember 1942 to the middle of March 1945, telephoning and 
letter writing were continued until 16 became obvious that 
the law of diminishing returns had definitely begun to 
operate. 


Those who broke a number of appointments are listed in 
Table 5 as "uncooperative." Those who professed interesi 
but couldn't find time to come in, and took the trouble to 
offer an explanation, are listed as "unable to come." Two . 
girls were unable to come because they could not find any- 
one to stay with their young babies. Several broke appoint- 
ments because they decided, very suddenly, to get married. 
On the other hand, several of the boys home on leave from 
various branches of the service offered to sacrifice an 
hour of that leave to take the test. A period of subzero 
weather discouraged only & few. The impression gained from 
contact with these young Americans was tnat they were liv- 
ing amazingly high-tempoed lives. 


The Group Who Were Given the Alpha Test 


Those tested were a highly select group. They were able 
to appreciate the significance of the problem under In- 
vestigation, appeared to enjoy the introductory discussion 
of the problem, and asked intelligent questions. They ap- 
Proached the test with confidence, obviously expecting to 
do well, and for the most part appeared to be entirely at 
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ease during the test administration. Quite probably most of 
the young people who had less pleasant experiences with 
tests in the past were "unwilling to cooperate" or "unable 
to come." Some of them admitted that they were intrigued by 
the name of the test, "Army Alpha," and came because they 
wanted practice in taking the kind of tests they expected 

to take 1n the service. Some hoped to get insight into their 
abilities and disabilities which might help them to decide 
on the branch of the service that would be most suitable for 
them. A number of the boys attending the University of Min- 
nesota or colleges in the Twin Cities were already in the 
Naval Reserve. The attitudes expressed by these young рео- 
ple toward the war and the part they expected to take in it 
were interesting. Most of them were eager to get into the 
service. Many mentioned educational advantages that they 
prized. Those more realistic than enthusiastic appeared to 
have accepted with good grace the necessity of interrupting 
their personal programs and postponing their plans for the 
future. More than one of the boys felt that he would receive 
in the service discipline that he needed and desired. A com 
mon remark was, "In the service you've got to study--no 
fooling around and wasting your opportunities there." One 
was left.with the impression that American adolescent boys 
are given more freedom than they feel capable of using to 
good advantage--at least at а time of worldwide unrest. 

Over and over they expressed their willingness to be held 

to higher standards of conduct and achievement than were 

set for them, or than they seemed to be able to set for 
themselves, in civilian life. They looked forward to being 
put to a real test, and at the same time to being partially 
relieved of responsibility for their own behavior. 


It has been mentioned that the persons actually tested 
were superior. Table 4, which gives the occupational status 
of the subjects' fathers, and Table 5, which gives their 
own educational status (the education of a large proportion 
was incomplete) bear out this statement. More than half of 
the fathers of these young people were engaged in profes- 
Sional or managerial work. Only 12 per cent of the males of 
the general population of Minneapolis (also given іп Table 
4) are employed іп such work. All the Subjects had had 
Some high school experience, and 25 were at least one year 
accelerated at the time of the study. Figures om retarda- 
tion are not available, since the subjects were not asked 
to record age at leaving school. 


J The extremely superior character of the group available 
for retest is to be expected іп a study of this nature made 
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Table 4——Occupations cf Fathers of Subjects 
"Tested on Alpha Test 


e i OO 
м—&— uo 


% Міп- 
М % neapolist 
по | РРА но о АЙ РОЛ с И 
I. Professional .................... 71 51542 5.4 


II. Semiprofessional and managerial.. 54 25.89 6.5 
III. Clerical, skilled trades, re-, 
{а11 business ............... . 49 21.68 37.3 
IV. Semiskilled occupations, minor 
clerical and minor business .. 53 14.60 24.5 
V. Slightly skilled trades and oc- 
cupations requiring little 
training or ability .......... “18 5.54 14.9 
VI. Day laborers of all classes ..... 2 .88 11.8 
Nob Ее csc 2... 9222 "ӘЖ 258 0. 


Totals ...... $e... 226 99.99 100.0 


ж ie " 
Classification of Employed Males in the United States based on the 1920 
Census, Institute of Child Welfare, University of Minnesota. 


tthe percentage of total male population of Minneapolis was taken from 
Table 1, p. 17, of Goodenough, Florence L., Тһе Kuhlmann-Binet Tests for 


Children of Preschool Ago: A Critical Study and Evaluation, Minneapolis: 
University of Minnesota Press, 1928. 


ЖІп 9 cases, 3.98 per cent, the father had been dead for several years or 
had retired at an early age because of illness. Since all other occupations 
жеге present or recent (two professional men had commissions in the service but 
would be classified as Class I by either occupation), it seemed best to omit 
these cases from the classification. In many instences mothers also were em- 
Ployed, but no comparable classification for women exists. 


rable 5--Subjects Classified According to Age and 


Years of Education 


= 


Years of Education 


5 ga 107311 тое Ето 


Шен г ОМ BUD 7 

т... 57218 ey al 

T. aa 6 15 5 1 

18) c ERE 2 8 10 a 
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Table 5--Continued 


Ш 


Years of Education = 


Age 9 10 227 ле 13 14 15 16 
О sts 3 15 6 2 

OW: неее AUN 10 15 2 d 
вве азё 1 5 9 5 

ОУ ка оса al 3 3 2 

TIS eee не 3l 2 $ 1 
ӨТІН orere sios 2000 1 4 Ш 
росой Ё ib 1 


several years after the last contact with the subjects. * 
As has already been mentioned in Mental Growth in Children 
from Two to Fourteen Years (42), which included a much 
larger proportion of the whole group, 17 it had been pos- 
sible to employ a full-time social worker to keep up con- 
tacts, undoubtedly fewer subjects, especially those of less 
sùperior intelligence, would have been lost. Under existing 
circumstances an additional factor favored the elimination 
of the less intelligent subjects. Those young people near- 
est the completion of their education, particularly thos e 
taking training of a professional nature, were deferred in 
large numbers during the first year of the war. A very 
large proportion of the high school boys of average or be- 
low average achievement had enlisted and were already in 
active service, according to the reports of their parents. 
These were the very boys who would be most eager to leave 
School and enlist rather than to wait to be drafted. On 

the other hand, boys of superior achievement were subject 
to a great deal of pressure from parents and school au- 
thorities to contime their education until called. Parents 
hoped that the boys would more easily get commissions and 
argued that because of their additional training they would 
be able to make a greater contribution when they did enter 
the service. Even in the same family, boys who were nearly 
through professional courses when the war began were still 
available while younger brothers had left school to enlist 


and were receiving some kind of specialized training in 
the service. 


——— 


* 

A E for the Mental Growth Study was discontinued in the spring of 1928; 
з ө subjects of the present study had not been tested since preschool 
вуз--а period of from eleven to sixteen years. 
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Table 6 and Graph А give the distribution of raw Alpha 
Scores for the total group tested. Even though the mean of 
the group ls very high, 146.45, the Scores are distributed 
in а fairly normal manner. The raw scores range from 78 to 
203. The standard deviation of the scores is 24.62. 


Table 6--Distribution of Alpha Scores of Total Group Tested 


N - 226) 
Alpha Scores Number of Cases 
75- Š 
85- 4 
95- 6 
105- 15 
115- 124 .......... РАНО ДОЮ . 19 
125- 134 ......................... 25 
Е ТАА Ез эуе А л ораз 28 
14554121 Боос аак аз» эге а ipao $6 
155— 164 4.44 ПОС оброб проса 52 
165-.174............. ыба л аа 54. 
175- ТВА пены АЛКА 1 
185< LM ве siis] сла ААН, 11 
195- 204 ......... а а сова 4. 
Mean = 146,45 SD = 24.62 


Table 7--Мвап Alpha Scores for Separate Age Levels 


Age Mean 
at Alpha N Alpha Score 
ШОРОН тета уды ГИЧ» eim 50 140.29 
о ре DTI 22.6. 8 140.41 
UB кайы Ор ы svete tiara ар о БЭ 148.85 
ШЕ га ЖА. Е 48 146.56 
ао anaes 16 166.77 
СУР рон асо КОӨ, 160.50 


If it can be assumed that this revision of Army Alpha. 
Planned to discriminate among superior individuals, 18 
even a fairly good measure of terminal status, the range 
Of scores is such that differences in predictive value be- 
tween individual items in tests given at the preschool 
level should have meaning. Table 7 and Graph B show the 
Mean Alpha scores for subjects grouped according to age at 
the time of the test. The means rise slightly from 16% 
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Graph A--Distribution of Alpha Scores of Total Group 
Tested. (Table 6) 
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Draph B--Mean Alpha Scores for Separate Age Levels 
(Table 7) 
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to 20, and sharply from 20 to 22. However, the extremely 
high means of the last two age levels are hased on only 16 
and 8 subjects respectively. The means of the lower age 
levels are based on approximately 50 cases each. Apparently 
terminal status as indicated by the Alpha test has not been 
reached by 18 years of age, possibly not even by 20--at 
least for these subjects, most of whom have continued their 
education during these years.* Another possible explanation 
of this rise with age is that a selective factor brought 
more superior children into the study at the later than at 
the earlier ages of the preschool testing program. If such 
а factor exists, the nature of it is entirely unknown to 
the present investigator. However, a selective factor may 
very well have been present at the time of the Alpha test- 
ing. It was probably more inconvenient for the older sub- 
jects than for the younger Subjects to come in for testing. 
The older individuals who did come in were cooperative be- 
cause they appreciated the nature of the problem studied or 
had research interests of their own. They might be expected 
to have the higher Alpha scores. On the basis of similar 
findings for subjects of these ages by other investigators 
(91, 54, 18) it is reasonable to attribute at least part of 
the rise in scores to continued mental growth. 


Information obtained from the questionnaire on educa- 
cional, vocational, and recreational interests and ex- 
periences, which was filled out by each subject, need not 
be discussed in detail. But 1% 18 interesting to note that 
even the subjects who made rather poor Alpha Scores had had 
at least some high school education, though in many in- 
Stances they had not taken an academic course. А number 
with low Alpha Scores reported attending vocational high 
Schools, and several reported having left high school be- 
cause they lost interest or were not making satisfactory 
progress. However, 10 appears that for the next generation 
the educational status of the parents will not be 88 good 
an indication of expected intellectual level as 1% has been 
in the past (41, 31). The attempt to educate everyone, 
Which has been one aim of our society 1n recent years, and 
the 1ncreasingly rigid enforcement of compulsory education 
laws have decreased the relation between intelligence and 
the number of years of Schooling, a relation tnat earlier 
investigations showed to be 8 useful indication of educa- 
tional achievement. The names of the schools themselves are 


— 

Ж í 4 4 
Thorndike mentions use or disuse of the буре of mental skills whioh ittelli- 
Bence tests measure as а factor affecting data on terminal status. After eav- 
ing school, many individuals no longer practice these skills. (91) 
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confusing and in no way a guide to the intellectual stand- 
ards students must meet in order to remain in attendance. 
It seems safe to say that 1f the war had not intervened 
most of these young people would have been exposed to as 
much education of some sort as they would take, although 
1t would be difficult to estimate the quality of that 
exposure. 


Vocational experience, as would be expected, was direct- 
ly related to age and covered a wide range of occupations. 
Ninety-five per cent of the boys and 82 per cent of the 
girls had had some vocational experience 17 this 15 de- 
fined as work for remuneration and away from home. At one 
extreme the younger boys reported carrying papers and the 
girls reported caring for children after school and eve- 
nings. At the other extreme was a young man of 21 whose 
father was dead and who was part owner and manager of a 
Small industrial concern. He was supporting himself, 115 
mother, and five younger brothers and sisters all of whom 
were in school. One girl of 19 was managing a business of 
moderate size, employing one of her own sisters, and was 
the principal wage earner of her family. 


The interests, both as to quantity and quality, of those 
who made the highest Alpha scores were what one would ех- 
pect of highly gifted young people. Many of them were en- 
gaging 10 truly creative leisure-time activities as well 
as maintaining excellent records in school and employment. 
Those with scores of 190 or above included a pair of twin 
boys, both of whom have since graduated from high school 
at 17 as valedictorians of a class of over three hundred. 
One of the girls, 20 years old at the time of the test, 
had completed three years of work at the University of 
Minnesota and had just been admitted to the Medical School. 
Another girl of 21 had completed a four-year course at the 
university with an exceptionally high record and had begun 
graduate work in one of the biological sciences. A girl of 
19 has since graduated from the university 1n less than 
four years with an almost straight A record, has already 
published some of her stories and poems, and plays the 
piano exceptionally well. On the questionnaire she listed 
activities, including many of a purely social nature, that 
filled half the back of the blank. A boy who had just 
graduated from high school with a B+ average had engaged 
іп activities as varied as editorial writing and football. 
The remaining boy 1n this group, a sophomore in college at 
20, with an excellent record, had the typical interests of 
a highly intelligent but extremely introverted personality: 
He listed reading as his favorite leisure-time activity» 
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апа had по extracurricular activities according to his re- 
port. The courses he had enjoyed most in college were 
philosophy, psychology, advanced language courses, and 
English literature. He was the only boy of this group who 
appeared to be even slightly maladjusted. He seemed older 
than 20 and somewhat cynical and world-weary, though he was 
pleasant enough and entirely cooperative. One of the girls 
of this group, whose interests were quite similar to those 
of the boy just mentioned, also seemed less well adjusted 
than the others. She had completed several years of col- 
lege, had left to go to work, was interested in reading and 
music, and according to her own report was not particularly 
adept at getting along with people. Since that time she has 
requested the help of a psychiatrist because of her un- 
happiness. According to the psychiatrist's report, however, 
the prognosis is extremely favorable. 


Two of the four girls in this group are now married and 
one is engaged. None of the boys are married, but all are 
still in school and only one is 21. The early marriage of 
boys from this social group would be an indication of mal- 
adjustment rather than the reverse. 


All eight of these subjects with Alpha scores of 190 or 
above have fathers who are, or have been at one time, on 
the university staff. The outstandingly good adjustment of 
this group, most of whom had 10!5 of over 150 as children, 
is impressive to one who has known them over а period of 
years. This seems particularly noteworthy in the light of 
the recent discussion by Hollingworth and others concerning 
the optimal level of intelligence from the point of view of 
adjustment (87), which stresses the difficulties of adjust- 
ment of individuals testing over 150. It should be ге- 
membered, however, that this group of young people have all 
grown up in a university environment in the families of pro- 
fessional people. One can assume that their natural іп- 
terests were fostered at home, if not always at school, and 
that they were able to find others like themselves in a 
university community. It would be interesting to follow 
these subjects and others who scored only slightly lower on 
the Alpha for another decade ahd compare their careers with 
those of exceptionally bright individuals followed by Ter- 


man (49) and Hollingworth (48). 


The interests, achievements, and personal appearance of 
Subjects who tested below 100 on the Alpha, in contrast to 
those of the group discussed above, lead one to believe 
ШЕ the differences in score are at least in part in- 

Cative of the total life adjustment of those tested. 
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reported By themselves. They liked few school Subjects 
other than domestic science, music, and physical education. 


Five of the nine listed no extracurricular activities 
at all. Their preferred leisure-time activities were going 
to the movies, dancing, and visiting friends. These are 
certainly not undesirable pursuits in themselves; neither 
do they require creative ability, sustained attention, or 
very much mental effort. These preferences were markedly 
in contrast to those expressed by the eight subjects with 
the highest scores, who mentioned such activities as com- 
posing music, playing all manner of musical instruments, 
going to concerts, playing chess, camping, and creative 
writing, and, in the words of one of them, hope in the 
future to try "almost anything requiring skill and train- 
ing that I haven't yet had time for." 


The data obtained from the Interests Questionnaire 
confirm the validity of the Alpha scores as a means of in- 
dicating real differences in ability. 


Selection of Validation Groups 


Before analysis of the individual items of the рге- 
School tests with reference to terminal status, the гес- 
ords.of one fifth of the group who took the Alpha were 
Set aside for use in validation of the findings. This 
group of 46 subjects was selected by taking every fifth 
name from an alphabetical list of the subjects' tests. It 
is referred to as the Alpha Validation Group. Table 8 and 
Graphs C and D compare the distribution of Alpha scores 
of the group set aside for validation and the group on 
Which the analysis was made. It will be seen that they do 
not vary materially as to range of scores and central tend- 
ency. 


In addition to the primary terminal status group de- 
Scribed on the following page, a group of subjects who had 
had at least one Stanford-Binet (either the 1916 or the 
1987 revision) between the ages of 11% and 152 years of 
age were included in the study as a supplementary vali- 
dation group. 1n all the comparisons, the latest Binet 
Score for each individual was used. Thus, if a boy was 
tested at 115, 155, and 14%, the test given at 142 was 
used. There were 50 cases іп this group and they are 
referred to in the discussion of the results as the 
Binet Validation Group. Table 9 gives the occupations 
Of the fathers of these subjects. Table 10 gives the 
distribution of Stanford-Binet scores. The Stanford-Binet 
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Graph C--Distribution of Alpha Scores of Group 
Analyzed for the Selection of Items (Table 8) 
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test 1s the most widely used clinical--tool in America and 
samples a wider range of abilities than any group test. 
However, it was given at ages somewhat too young for sat- 
isfactory use as a measure of terminal status. 


Table 8—Comparison of Distributions of Alpha Scores of 
Analyzed and Validation Groups 


Analyzed Validation 
Alpha Scores Group Group 
(М - 180) (М = 46) 
А © 
"А ооо оа 2 ak 
i eri е sus al. $ 
ОБТ So утэ, steve «+ 5 лі 
105-114 4.5... сага агае ate 10 5 
1215-1284: Ым аек» ш. экз» 17. 2 
"25-166: een noie еее 21: 2 
155-144 saor eiei ТОСОО 25 5 
1465-1547 555-4765... бою 27 9 
155-164 22222222. особбов 22 10 
165-1745 У об 28 6 
175—154 сгососопососсоро 11 0 
1855104 45522722025 9 2 
095-204. И оте еэ» .. 4 0 
Мвап - 147.61 Mean = 141.89 
80 = 24.62 SD = 26.87 


It seemed wlsest, therefore, to use the Stanford-Binet 
group for supplementary study only, Keeping in тіпа that 
actual terminal status had not been reached when these 
tests were given. As mentioned above, even the Alpha 
Droved to be related to age for this group. If this study 
had been made when more of the subjects had attalned ma- 
turity 1% would have been more adequate with regard to 
elimination of the effects of age. However, with a war in- 
volving almost the entire young male population as well 
as a good portion of the young women, 1t 1s improbable 
that a group of subjects large enough to make the study 
worth doing.could have been reached at a later; time. 
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Table 9--Occupations of Fathers of Subjects. 
Tested on Stanford-Binet 
„85060 on 5tanford-Binet 


(N = 50)* 
% Min- 
N %  neapolist 
Ж тесе 1» пеаро1181% 
ТЕСТ ӨЗӘ Т опал Pa ss а s unl. 32-16 4 52 5.4 
ІІ. Semiprofessional ага managerial.. 10 20 6.5 


ПІ. Clerical, skilled trades, 
185811: 48116088 ............ 8 16 57.3 
IV. Semiskilleq occupations, minor 
Clerical and minor business.. 11 22 24.5 
V. Slightly skilled trades and oc- 
cupations requiring little 
training or cible: cops SNI 


14.9 ' 
VI. Day laborers of all classes 


56 
ШЕРТ! 11.8 


yed Males іп the United States based on the 1920 
- Census, Institute of Child Welfare, University of Minnesota, 


tthe Percentage of total male 


population of Minneapolis was taken from Table 
1, p. 17, of Goodenough, Florence L., 


The Kuhlmann-Binet Tests for Children of 
Preschool Ago: A Critical study and Evaluation, Minneapolis: University of 
Minnesota Press, 1928. 


Table 10—Distribution 02 10! 


S of Group Tested on Stanford-Binet 
IDE UU so ree Tested on Stanford-Binet (N = 50)* 


CENSUI o 


155-144. ага Š 
125-184...... 8 
115=124....... 8 
11 

8 

1 

1 


"The IQ'a on the 1916 Stanford-Binet, 


known to be +50 low n+ 
corrected by the method used by Terman, L.M. (85, р. 42j. these ages, were 
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IV. COLLECTION AND ANALYSIS OF THE DATA 


Preliminary Discussion 


Before the Alpha test was єїүеп, the examiner discussed 
in nontechnical language the problem to be studied, Indi- 
cating what some of the practical and theoretical uses of 
the data would be, why these particular subjects were 
needed to carry out the investigation, and also expressed 
gratitude for their cooperation. Including time for answer- 
ing any questions that were asked, the preliminary dis- 
cussion took approximately ten minutes. 


The Interests Questionnaire 

The subjects took an additional twenty minutes to 2111 
out the questionnaire of vocational, educational, and rec- 
reational interests and experiences. (See Appendix A.) This 
was done very informally, and any questions regarding the 
blank were answered individually. Having the subjects fill 
out the questionnaire in advance of taking the test served 
Several purposes. It made it possible to adhere rather 
rigidly to the testing schedule. If anyone was late he 
could finish the questionnaire after taking the test. In 
this way it was possible to keep the good will of the sub- 
jects, who were very busy and frequently had other engage- 
ments following the examining period. Only a few were more 
than ten minutes late. This procedure also served to es- 
tablish a mental set--getting the subjects into the swing 
of using a pencil and answering questions--and rid of апу 
Self-consciousness that might interfere with their best 
performance. Most of the subjects appeared to take the 
questionnaire seriously and to do their best to give ас- 
curate and complete answers. Various individuals took from 
five to twenty minutes to complete it. 


Administration of the Test 


The Wells revision of the Army Alpha (96) requires only 
21% minutes of actual testing time. Reading the 41- 
rections and the pauses between subtests require five or 
six minutes. Because the time limits for some of the sub- 
tests are very short, only 12 minutes in several cases, 

15 18 particulariy important that timing should be ac- 
curate. To insure accuracy a stop watch was used. The num- 
bers tested at any one time, never more than fifteen, were 
Small enough to enable the examiner to observe that every- 
one was ready to begin when the signal was given and to 
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ime. 
make sure. that everyone stopped at exactly mecan al 
Timing was probably more accurate than is usua ур 


г of 
іп the administration о? а group test to а large numbe 
subjects. 


Reporting Test Results to the Subjects 
-SPorvtm& Test Results to the Subjects 


Each subject was Sent a report of his test results. Td 
report included his percentile rank in terms of the кера 
for the general population given on the Scoring key ап 
PSychograph of his score on each of the subtests. The 
graph was prepared by converting the raw score on each 


t- 
Subtest Into the percentage of the possible score and plo 
ting this percentag 


9 on а chart constructed for the p 
Pose. This was done in order to give at least a partia 3 
answer to the question so often asked by the subjects M 
cerning which of the tests they did best. Since there пани 
по norms Рог Individual Subtests, all that could be done 


t 
15 relative standing on the di БОР 
Darts of the test, 1.ө., which subtest scores contribu 
the most to his total в 


tested, was disc у 


tanding on the Alpha test 
earlier ages. Others Were trying to 


езе matters; 


Person its 
energy, special abilities БО ; 
habits, as well as g ntellectual в 5 


tatus, affect 
Tents called to discuss the test 
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findings of their children and to glve additional informa- 
tion concerning them. All these data were recorded and 
Dreserved. 


Recording the Data 


For each subject who reported for the Alpha test and 
for each case In the Binet Validation Group a summary sheet 
was prepared on which was recorded the following informa- 
tion: 


1. Identifying data--name, sex, birth date, ласпег '5 
occupation (description and class), present address, 
and telephone number. 


2. Preschool test data--for each of the nine half-year 
age levels from 15 through 55, the test results 
in terms of IQ or IQE were recorded for four tests 
(Forms A and B of the Minnesota Preschool Scale, the 


us ines Performance Tests, and tho Kuhlmann- 
Binet). 


3. Terminal status data--besides the. primary measure of 
terminal status, the Wells revision of Army Alpha, 
both 1916 and 1937 revisions of the Stanford-Binet 
test results, and years of education completed (from 
the questionnaire) were recorded. For those who had 
takei the battery of tests given high school seniors 
by the University Testing Bureau, the results of the 
American Council Psychological Examination, 1957 
edition, the English Cooperative Test, 1957-58, Form 
OM, and the high school percentile rank were ге- 
corded.* Stanford-Binot tost results were recorded 
іп terms of IQ. All other test scores were raw 


scores; each subtest мав recorded separately in ad- 
dition to the total score. 


Item analysis sheets were prepared for recording the 
Passing or failing of each item. This sheet had space at 
the top for a case number to coincide with that on the sum- 
mary sheet and for all terminal status data. Each item on 
each of the preschool tests was given а code number. The 
ltem analysis sheets gave the code numbers with space after 
each item for recording plus (*) for passing and minus (-) 
for failing each item. A separate item analysis sheet was 
made out for each subject at each age level of testing. 
Thus, 1f John Brown had Form A of the Minnesota test at 
— —[LPPp 


"Through the courtesy of Dr. John Darley, at that time director of the Univer- 
Sity Testing Bureau, records of our subjects who had beon given these tests were 


made available for study. 
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8 years of age, Form В and the Merrill-Palmer at $2, and 
both Form A and Form B of the Minnesota at 52, three item 
analysis sheets were filled out for him. Sex and father's 
occupational class were also recorded on these forms. Thus 
all the information required for sorting the data into 
various subgroups was given on each item analysis sheet. 


Several months were required for scoring the Alpha tests 
and checking each score, making the psychographs and mail- 
ing them, conferring with Subjects regarding test results, 
and recording the data on the summary and item analysis 
Sheets. Actual analysis of the data was begun in the fall 
of 1943. The following section describes the preschool data 
used and the procedures followed in analyzing the data, in 


chronological order. Chapters V and VI are concerned with 2 
detailed account of the results of the analysis. 


Preschool Data 

Scores on items in both forms of the original Minnesota 

Preschool Scales before the omission of three tests not in- 
cluded in the publ 


ished scale (44) were analyzed in this 
Study. There were twent 


y-nine tests originally, made up of 
224 items in each scale--a total of 448 items for analysis. 
Items for which there was differential scoring were counted 
once for each score. For example, a child was given one 
Point for making a two-block tower, two points for making 8 
three-block tower, etc. Complete descriptions of the test 
items and procedures for administration and Scoring them 
are given 1n Appendix B. - 


ed for the АТ ha had been 
-Palmer Performance Tests to doas in- 
clusion of the latter іп the analysis. 
Since the Minnesota Preschool Scale isa » 
theoretically every child 1s given every s ss nn 
less of his age. Іп the published sc e 


obvi 
the ability range of the younger children. ри beyond 
avoid negativism and to shorten the test Тор th One to 


ө 
children. Limits of testing (see Appendix B) app 
individual items within tests were also given in 3,28 to 


(44). However, during the standardization Procedure ал anual 
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items of every test (with the exception of those beyond the 
ability range of the younger children) were given to every 

child. The tests used in this study are all pe зерня 
tests, and therefore represent complete testing on a 

tests within the child's range of ability. Incomplete tests 
and tests marked unreliable on the basis of behavior rat- 


ings secured at the time of administration have been elim- 
inated. 


The group used for selection of the items was comprised 
of 180 cases. The first step in the analysis of the data 
was to sort the item analysis sheets into half-year age 
levels, from 15 to 5%, the ages at which the Minnesota 
Preschool Scale was given. Then the numbers and рег- 
centages passing and failing each item at each age level 
were computed. To facilitate study of the age changes, 


graphs showing the percentages passing at successive age 
levels were made for each ttem. These graphs are given in 
Appendix C. 


Choice of Critical Levels for Analysis 
res тог Analysis 


Three critical age levels were then selected in the fol- 


lowing manner: the age at which closest to 50 per cent of 
the subjects passed each item was selected as the middle 
age; then one age level above and one below were selected. 
At the extremes two levels above or two below the age at 
Which closest to 50 per cent passed were used. Choice of 
these three levels at which to test the predictive value 
of each item insured dichotomies of moderate size and per- 
mitted validation at the most appropriate ages. 


Comparison of Alpha Scores of Subjects 
Passing and Failing Each Item 
` The next 


step in the analysis was to compute the mean 
Alpha scores (using raw total scores) for those passing 
and those failing each item at each of the three critical 
age levels. Then the difference between the two means was 
found and the direction of the difference was noted. A list 
Was made of all items showing a positive difference in ae 
for each age level. By a positive difference is meant a 
ference indicating that those passing a given item oe 

lgher mean Alpha score than those failing 15. m ЈЕ 

items showing a positive difference between пеар zr Sur 
Scores of passing and failing groups for коків а А 
the scale 15 given in the first column ої Та 
12. 
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Determining the Relationship of Each Item 
to the Criterion Score 


"Because of the small number of cases available at any 
Single age level 1% was not possible to determine directly 
the significance of the differences. Therefore biserial 
correlation was used to find which items were sufficiently 
related to the criterion scores to warrant selection for a 
new scale. The biserial correlations and their respective 
Standard errors are given іп Tables 11 and 12.* Those items 
ylelding correlations of more than three times their stand- 
ard errors were listed in three columns for each age level: 
(1) those over +.70, (2) those between +.50 and *.70, and 
.(8) those bétween +.30 and +.50. (See Tables 13 and 14.) 
The items listed only in column 3 were discarded, for they 
had too little predictive value for use 1n а new scale. 

For the most part tne Same items were found in both column 
l and column 2, and most of their biserial correlations 
Were much more than the conventional three times their 
Standard errors. In a few cases items yielded correlations 
between +.50 and +.70 only. Inspection shows that the items 
with high biserial r'g group themselves according to the 
task required. Si 


to have high biserial r's 


ngle age levels. Table 15 
items from Forms A and B. In spite of 

the discrepancies mentioned above, where items from one 
form of the Scale yielded high bis 


ж 
Soper's соггесбіоп for biserial r 

i whe 

for a number of items and the results a : 


usual formar, г = (Мара (4) 
oz З 


he number о 
ompared with tp 


The values 


1 cases is small was used 
08е secured by use of the 


first case, more than half of the items i 
biserial r's to be selected; in the secon 


to havo high 
individual test, 
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Table 15--Items with Biserial r's Three or More Times 


—————— Uo поп serial г S іпгее or tore iimes 


Their Standard -Errors 


FORM A 
о MH 

%.70 arid Over 25070 4.70 “4.50 to +.50 

Item Item Item 
Аве М No. г No. r No. ке 
pri мо г Мо. тй 
15 10 145 .97+.10 28 .61+.18 

74 .58%.18 


2 15 10 .90+.05 ` 155 .59+.11 
12 .908.03 | 98 .54+.12 


13 .90+.05 
59 .90+.03 
41 .90%.0% 
48 .908.03 
144 .90+.05 
145 .70+.05 
2% 12 20 „88.020 рә 267610 16 .50%.04 
21 .88+.02 81 .63+.10 109 .47%.14 
146 .75%.07 88 .60%,12 177 .45%.15 
49 .65%.10 
57 .62+.11 
104 .82+.11 
110 .55*.18 
5 55 71 .858.11 
85 .З5+.11 
160 .47%.10 
165 .39+.11 
5% 22 57 .76%.05 17 .62+.08 
106  .962,04 80 .67+.o6 
121 .95+.04 81 -65+.07 
161 .70+.06 82 .56+.10 
83 .56+.10 
88 .58+.10 
100 -60%.09 
105 .53+.10 
108 .558.11 
110 .58+.09 
112 .50+.11 
115 .55%,11 


Table 1$--Continued 


——————K е АЕ n  — ——OÜAQPƏDNS-SxI, 


2.70 and Over 3.50 to *.70 3.50 to *.50 
Item Item Item 
Ago N No. r No. т No. г 
124 .66+.08 
147 .55+.11 
180 .52+.11 
186 .60+.09 
4 26 24 .70%.05 85 `.64+.07 45 .58+.12 
126 .76+.04 59 .45+.12 
127 .71+.06 108 .46+.11 
155 .81+.02 116 .43%.12 
223 842.00 125 .48+.11 
171 .49%.10 
182 .40%.12 
44 28 47 .85%.01 155 .58%.09 60 .41%.12 
154 4,861.01 156 .58%.09 61 За 
157 .524:02 116 .44+.11 
158 ,58+.08 120 Mill 
159 .68+.05 126 .44+.11 
168 .66%.07 148 .36+.12 
169 .56%.09 171 .47%.11 
170  .502.10 192 .40%.10 
172 .67+.06 195 .40+.10 
173 .61+.08 207 .45+.09 
195 .62+.05 210 .48%.11 
211 .66+.07 215 .59%.10 
222 .50%.08 
5 52 65 .70%.04 18 .62%.02 19 .56%.12 
62 .55+.09 61 .41+.11 
64 .52+.08 154 .37+.11 
172 .65%.06 167 .57+.10 
195 .62+.05 168 .57%.11 
195 .50+.08 174 .46%.08 
199 .50+.07 184 .54%.11 
| 212 .53+.09 215 .48%.10 
5% 28 195 .73+.04 62 .50+.10 19 .45%.11 
207 -718.05 128 .68%.10 60 .44%.11 


тижня 
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Table 13--Continued 
18046 15 -уопсіпцед 
—— = m — . A ———— 


3.70 and Over +.50 to +.70 +.30 to %.50 
—- and Over +.50 to +.70 


Item Item Item 
o М Хо. г Мо. r No. r 
208 .79%.03 155 .51+.09 61 5 
211 .92+.01 168 .57+.08 64 p. 
218 .73+.05 171 .60+.08 148 .48+. 
178 .51*.10 172 .58+.12 
184 .51+.10 179 .41%.10 
187 .58%.09 188 .40%.12 
190 .51#.08 212 .41+.12 
192 .60%.06 215 .46+.11 
194 .65+.06 
205 .68+.06 
206 .50%.10 
217 .65+.07 


— d————— 122022) И 


Tabl 


8 l4--Items with Biserial r's Three or More Times 


= uem with Biserial r's Three or More Times 


Their Standard Errors 
шыма Standard Errors 
FORM B 
—— . . n. r RM 
a ——  В. ЭЭ 


2-70 and Over +.50 to +.70' | 4.50 to %.50 
—— 804 Over +.50 о 8.70 


Item 


Item Item $ 
Age N No. г Мо. г Хо. 
18 .99+.07 249 .63+.11 
14 1.01+.10 369 .588.16 
152 1.01+.10 
140 1.01+.10 
141 1.01+.10 
2 12 2 1.14.15 299 508.14 255 .45+.15 
10 1.11%.15 402 :50%.14 
49 .80%.05 лав “50515 
тв 15 .82+.00 | 229 .67+.07 232 :42+.12 
25 822.00 241 .56+.10 254 .48%.11 
26 .В2+.00 259 -568.10 265 .484.11 
106 .79%.05 541 .55%.11 308 .49+.15 
109 .87%.00 | 337 -574.10 345 .45%.12 
110 .77+.05 зав «658.06 400 .45+.14 
111 1.008.10 556 x 


Table 14~--Continued 


2.70 and Over +.50 to +.70 +.50 to +.50 
Item Item Item 
Age N No. m No. r No. r 


150 .82t.00 $99 .55%.11 
181 .74+.04 448 .55+.10 
155 .32%.00 
156 .32+ 00 
140 .77+.05 
141 .75+.05 
146 .79+.04 
147 .71+.04 
160 .72+.06 
161 1.01+.07 
77  .852.01 


Š 22 25 .75і.04 281 .504.11 309 .49+.11 
122 1.05+.07 811 .56+.01 $20 .43+.15 

$41 .52+.11 $21 .414.13 

542 .524.11 845  .411.15 


386 .62+.08 585 .464.12 
387 .54%.11 599 .48%.09 
442 .66%.07 
5% 21 51 .80+.05 2А1 .57+.10 288 .48+.12 
106 .85%.02 248 .58+.10 505 .47%.11 


107 .70+.05 266 .58%.10 304 .47%.11 
108 .72+.06 505  .662.06 315 .45+.12 
112 .72+.06 $07 .58+.10 (555 432.12 


118 844.01 820 .69+.07 342 .49+.12 
162 .88+.01 328 .68+.07 858 .45+.15 
163° 1.05+.08 333 .52t.10 371 .48%.12 
164 .70+.07 338 .52%.10 385 .47+.12 
175 .82+.02 559 .54+.10 404 .49%.11 
182 .72+.06 841 .65%.08 437 494.15 


184 762.02 Заз .51+.12 
214 .74+.05 845 .66+.06 


218 .77+.04 409 .61+.09 
433 .64%.08 


.71+09 246 .58+.12 
108 .81+.05 268 .58%.12 
112 .71%.09 277 .54%.16 


n 
69 


5 
2 
о 
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Table 14--Continued 


— ту 46Ч 


——— ToÜ-O.OP .—. T OCQAA— 
u %.70 and Over 


+.30 бо *.50 
Item Item Item 
Асе М No. г No. r No. r 
ач си 7 ГИ т 
118 .71%.07 281 .58%.12 
119 .81%,0% 282 .67%.10 
145 .99%.07 285 .68%.10 
181 .81+.03 319 .54+.16 
182 .81+.05 321 .51+.16 
557 .52+.16 
378 .69+.10 
407 .69+.10 
409 .68%.10 
433  .552.15 
488 .63+,12 
45 27 60 .76+.04 248 .66+.06 242 .45+.11 
64 .78%.02 522 .50%.10 243 .За+.12 
65 .78+.02 524 .59+.08 258 .46+.11 
178 .75+.02 348 -.688.07 261 .37+.12 
189 .84+.00 349 .63+.02 285 .58%.12 
208 .72+.04 350 .52+.10 287 .43+.10 
351 .53+.10 307 .45%.11 
352 .54+.09 819 .57+.12 
591 .56+.09 347 .40%.12 
592 .55%.09 555 .48+.10 
395 .50+.10 372 .49%.08 
598 .51+.09 375 .49%.08 
403 .598.08 395 .42+.12 
457 .61+.08 394 374.12 
396 .48+.10 
409 .43+.12 
429  .392.11 
431 .42%.11 
433 .41+.12 
448 443.11 
444 .48+.10 
446 .56%.12 
5 22 211 .76%.06 26 .58%,10 344 .42+.15 
251 [40 353 .48+.12 
.57+.09 410 .498.12 


и ЕИ 


2.50 to +.70 


70 


+.30 to 8.50 


Table 14--Continued 


*.70 and Over +.50 бо +.70 +.30 to +.50 
Item Item Item 
Асе М Хо. Ні Мо. г Мо. г 
485 .76+.06 412 .47%.10 
456 .60+.09 413 .47+.10 
429 .46+.12 
450 474.24 
Е 439 .47+.12 
5% 22 62 .70+.06 271 .55%.10 260 „42+. 11 
153 .87%.00 280 .50+.11 261 .424.13 
174 .70+.06 288 .67%.07 269 .464.11 
179 .97+.04 294 .60+.07 285 .42%.15 
191 .71+.04 873 .66+.07 352 .42+.12. 
200 1.00%.07 595 .66+.07 592 .49%.11 


208 .В6%.01 594 .60%.07 413 .40t.12 


411 .61+.09 416 .36+.12 
417 .50+.10 422 .57%.12 
429 .56+.10 436 .42+.12 
430 .60+.09 439 .47+.12 
441 .55+.10 


Table 15--Selected Items (Forms А апа В 


Ages 12-22: 


Ages 3-4: 


Ages 44-53: 


Digit Span 

Incomplete Pictures* 

Mutilated Pictures 

Response to Pictures (naming nouns only) 
Imitative Drawingt 

Block Building: tower 


Tracing a Form 
Block Building: $- and 6-cube structures 


Colors 
Discrimination of Forms 


Definitions 
Picture Puzzles: rectangular series 


Giving Word Opposites 
Absurdities 


Directions 
Picture Puzzles: diagonal series 


Knox Cube Imitation 


Vocabulary 


"round good in В only. 
tround good in A only. 


Used in both А and B in validation. 
Used in both A and B in validation, 


Vr 


V. VALIDATION 


Turning then to the Alpha Validation Group of forty-six 
cases, the next step was to calculate, for each age level 
and each form, the correlation between the total number of 
items passed on the original scales and the Alpha scores 
and the correlation between the selected items ала Alpha 
scores. Rank order correlation (rho) was used because of 
the very small number of cases available at each level. То 
‘Secure larger numbers of cases, results from combinations 
of two and three age levels were also calculated. However, 
changes with age are so rapid during the preschool period 
that combining into one group children who vary in age by 
ав much as one year gives undue advantage to the older 
children and tends to decrease the correlation. The use of 
the IQ-Equivalents would have solved this difficulty for 
the total scale correlations, but no IQ-Equivalents exist 
for the selected items and therefore comparisons between 
the total scales and the selected items would not be pos- 
81616, Tables 16-18 give the comparison of correlations of 
the total item count (number of items passed from the total 
scale) with the Alpha Scores; and the selected item count 


(number of selected items passed) with the Alpha scores. 
This was done for each age level of each form separately; 
and for combinations of two and three age levels. 


Table 16--Со 


mparison of Correlations of Total Items and 
Selected Items with Criterion (Alpha) Scores” 
FORM A RORMEB --- 
Total Selected al 
Total Selecte 
Aces М Items Items Ages М Items Items 
12022157 "ES ths ooa 00 71700 
EM *.40 *.40 2. 4 %.80 +.80 
.... 25...6 == -.69 
$ .... 8 -“10 +.02 Sa. 4 SER %,40 
К роо ЧЫ. зб ет WINE 257 140 
2:6 505 (26 Шива ар 23120 
45...6 +.94 «77 АШАУ e 248 чт: 1 
Bi sees 7 ЖБб сме BA A aie № - 
5b... 7 +18 +45 Ти Nus aln) 


the Alpha Vali, 
the to alidation Group-- 
for the selection of ibens. The Nts do not ШОН tested, which мого not used 
tests аб more than one age level, Since some children had 
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VALIDATION 


Table 17--Comparison of Correlations of Total Items and 
ed Items with Criterion (Alpha) Scores" 


(Two Age Levels Combined) 


FORM A FORM B 

Total Selected Total Selected 
Ages М Items Items es N Items Items 
По | ое 957 пров 5227, *.29 
25,5 ..10 0 +.11 25 3.10 “1.27 +.59 
35,4 ..11 1.34 +.38 58,4 ..10 +435 +.14 
44:)5/:515 %:52 %.16 45,5 ..10 3:51 +.46 
БУРУ S18 +.45 Б сео © . ЧОО) +.40 


"see note, Table 16. 


Table 18—Comparison of Correlations of Total Items and 
Selected Items with Criterion (Alpha) Scores* 
(Three Age Levels Combined) 
— === 


FORM À FORM B 

Total Selected Total Selected 
Ages N Items Items Ages М Items Items 
12,2, 14,2, 
25 .. 9 3.58 %:62 21922157 ЕСА +, 45 
3,55, 5,52, 
27727 107 324 VREE 4.4.14 +.24 %.09 
44,5, 45,5, 
55 .. 20 54.59  *.20 БИ 15 27 +.46 


"See note, Table 16. 


In a further attempt to eliminate the age factors and 
make 1% possible to combine all cases over the entire age 
range, partial correlation was tried, using the following 
variables: (1) score on the preschool test, (2) age at 
taking the preschool test, (8) score on the Alpha test, and 
(4) age at taking the Alpha test. Second order partial cor- 
relation with both age factors cancelled out yielded minus 
values. Correlation between age at first test and score on first 
test in terms of the total item count or selected item count 
was so high that other relationships did not emerge. inspec- 
tion of some of the zero order correlations suggests a.so that 
the relationships between some of the variables are not recti- 
linear, and thus the use of partial correlation is invalidated. 


Another age factor makes combination of age groups a 
questionable procedure. Because only sixteen years had 
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elapsed since collection of the preschool data was begun, 
Sb Subjects who were under 18 when the рз test ын 
given could have taken tests when they меге 15 years 0 
age; therefore, those tested at the earliest ages have 
lower Alpha scores than those who entered the рө 
Drogram аб later ages, апа consequently were older at the 
time of the Alpha testing. The group who took the pre- 
School tests at the later ages only include subjects who 
took the Alpha over the total range of ages in the sample, 
from 16% to 22 years of age. Owing to the narrower range 
of Alpha scores at the younger ages, the differences are 


Drobably more discriminating than those found at the older 
age levels. 


In the light of these considerations it is with some 
misgivings that the correlations for all ages combined for 
total item count with the Alpha scores compared with the 
correlations for 211 ages combined for selected items 
With the Alpha scores are given in Table 19. 


Table 19--Comparison of Correlations of Total Items and 


Selected Items with Criterion (Alpha) Scores 
(A11 Azes Combined) 


Si УК ТЫ FORM B 
Total Selected Total Selected 
Ages N Items Items Ages N Items Items 
16: ге 19 r 
Se МАО ИН 
là-5b..48 3.51 +.25 12-58..41 4.88 4.55 
Р нн ОНА “Се 


All r's Pearson product-moment formula, ж 


Ав would be expected because о 


3 Ve value аб those 
change in children of those 
Correlations for comparable 
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Table 20--Comparison of Correlations of Total Items and 
Selected Items with Criterion (Stanford-Binet) 


Scores 

FORM A FORM B 

Total Selected Total Selected 
Ages N Items Items Ages М Items Items 
i бәс ЖУ ooo. асро Ub бай К os9g goo 
2..,. 5 +.50 -.50 2... 4 ш - 40 -.40 
Be бйр 5/ май ses Selves Ы 5:60 =:20 
© 00006015 %.55 +. 64. Sase 4 Salts} -.65 
разової A ахи, ESO 17 ouo i Tae ото) 
A s... 15 %.59 %.05 4.... 10 %.75 +.54 
24 роб 12 wae нен => 22: (44 |52807 = ВО 

сос vo *. maso ЛО) X +. 

БЕТ 11 25575: e би а: 4 2:28 2:88 


ages, using various predictive measures presented in Mental 
Growth from Two to Fourteen Years, Part II (42) on a much 

larger and more adequate sample. The correlations there do 
not show any peculiarity at those age levels; rather, there 
is а gradual upward trend with increasing age at first test. 


Tables 20-23 show the corresponding correlations at indi- 
vidual age levels and for combined groups in both forms for 
the Binet Validation Group. Correlation of Alpha scores and 
Stanford-Binet IQ's for 154 cases on whom both Scores were 
available yielded a value of 4.57. A correlation of this mag- 
nitude on this fairly homogeneous sample indicates that these 
tests аге at least to some extent measuring the same abilities. 

To determine the effect of the inclusion of enough items 
of the same type as those found to have high predictive 
value, іп order to restore the scale to its original length, 
the appropriate formula in Kelley (58, p. 200) was applied. 
A reliability coefficient was obtained by correlating the 
Selected item count for 20 children who had had Forms A and 
B of the scale at the same ages. The coefficient obtained 


was *.80, remarkably high for а small sampling of homo- 
geneous cases. The correction was therefore negligible, for 
15 raised the correlations only a point or two. Obviously 
the reliability of the Minnesota Scales (for the standard- 
ization group an average reliability coefficient of *.89 
Was reported for the total Scale) 1s so high for the total 
Score or any part of that score that the addition of more 
items of the same type will not increase its validity. То 
do so new and different items will have to be added. 

The correlation between Alpha and 1957 revision (N = 50, r = +.67) was 
consideraoly higher than for the 1916 revision (N = 84, г = %.47). The 


difference is probably a reflection of efforts to improve the new test at 
the upper ages. 
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Table 21--Comparison of Correlations of Total Items and 
Selected Items with Criterion (Stanford-Binet) Scores 
(Two Age Levels Combined) 


ШЕЕЕЕЕЕЕЦЛЬЊЊЬұуӱуљұы—жи—Ы:ЬЫ—С—————_—__—_—_———__________———- 
— і — F 


FORM А FORM B 
Total Selected Total Selected 
es N Items Items es N Items Items 
14,2 5 -.10 -.30 12,2, 6 -.49 -44. 
25,5 11 4.44 +,55* 25,5 9  *.08 -.04 
35,4 20 +42 4211 34,4 15 +58 *.46 
44,5 18 +. 56 %,59 45,5 14 +.74 +.81 
5% 11 4.75 4.71 55 4 -.40 -.80 


> = š 
Both items selected for 13, 2, 22, and 3, 53, 4 groups used, 


—22—Comparison of Correlations of Total Items and 
on (Stanford-Bine 


(Three Age Levels Combined) 


— _—=——— FORM B 


па S EURM-BT SEEN 
Total Selected 


Total Selected 
eS М Items Items Ages М Items Items | 


15,2, 
14,2 
о 38) ARG Aal EU OS GEL 5070 cun 
8,35, 5,5%, 
Ён 23 26 4.39 4.17 4... 19 4.55 +.22 
295 5 
bk .. 29 4.65 4.68 sete 


5%..18 +.69 4.74 


on (Stanford- 
(А11 өз Combined) inet) Scores 
Ше пар НЭЭНЭ 


КОМО ВЕНЕВ 
Total Selected 
Items Items Total Selected 
es N гін г a Items Items 
14-56 65 +18 5.27 = L 


15-58 48 + Il заа 


76 


мэ —— 
———————————————————————— 


VI DISCUSSION OF THE RESULTS 
General Requirements in Tests for Young Children 


Constructors of mental tests and clinicians agree that 
to gain the cooperation and best efforts of preschool 
children, tests designed for them must be intrinsically in- 
teresting. Older children can be motivated by appealing to 
their spirit of competition and pride in performance, but 
the little child must want to comply. Tests must be short 
and varied 17 the child's interest 1s to be maintained. 
Except in tests designed to measure comprehension, direc- 
tions must be brief and simple in order that all children 
understand what is required of them. Tests that produce 
self-consciousness should be eliminated entirely, since the 
emotion provoked defeats the purpose of the test. 


Types of Material Suitable for Use 


Kuhlmann (59) classifies intelligence test items in the 
following manner: those which sample previously acquired 
knowledge; those which demand a new use of previously ac- 
quired knowledge; and those which require a new mental 
operation entirely independent of previously acquired 
knowledge and skill. The first type of item is less suit- 
able for young children than for older children. Oppor- 
tunities for acquiring information are less constant for 
preschool children than for children of school age. Verbal 
expression 1s also limited. The brief time they have had 
to practice their newly acquired ability to use symbols 
places a further limitation on this type of item. The third 
type is ideal, since it eliminates the factor of varying 
experience, which may place some children at an advantage, 
and also requires adaptation to a new situation, considered 
indicative of intelligent behavior since Binet's time. No 
doubt tests of this type have much to recommend them, but 
they are also rare, and it would be exceedingly difficult 
to find enough of them to make up a scale of general in- 
telligence. The Second type of item mentioned by Kuhlmann 
shares the advantage of requiring a new adaptation but has 
the disadvantage of not eliminating the factor of differen- 
tial opportunities to acquire the knowledge and skills ге- 
quired to accomplisn the task. 


Verbal versus Nonverbal Test Items 


On the basis of the item analysis, seventeen. of the 


twenty-nine tests were retained. (See Table 24.) Of these 
seventeen, eight are classified as nonverbal (requiring no 
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Table 24--А Comparison of the Predictive апа 
onpredictive Tests 


Predictive Tests Nonpredictive Tests 


f the body 
Imitative drawing* Pointing out parts o 

Block building (8 parts) "Ро пе out p = Баг 
Response to pictures Naming familiar objec 5. 
5 сапа) 3 ! Copying drawings (borderline) 
Knox cube imitation* Response to pictures (verbs) 


Discrimination of forms* Obeying simple commands 
Naming colors 


Comprehension | 

Tracing а form* Naming objects from memory 
Picture puzzles (rectan- Aesthetic comparisons 

gular)* Recognition of forms 
Incomplete pictures (borderline )* 
Digit span Paper folding* 
Picture puzzles (diagonal )* Imitating position of clock 
Definitions hands 
Absurdities Speech 
Mutilated pictures* 
Vocabulary 
Comprehension of direc- 

tions 


Giving word opposites 


* Nonverbal tests “ 


е ав verbal. Simce there were 
only twelve nonverbal tests in the original scale, 1% 18 
at once obvious that a lar 


Non! redictive Items 
Іп discussing the tests that were 
Should be remembered that th 


ay b ctors 
than the task required. Modifications У РӘ іп other fa 
Ing or scoring tests might bri 
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failures into the predictive group. Also, certain tests 
passed by either extremely small or large proportions of 
the children at the limits of the age range might be pre- 
dictive at earlier or later ages. 


Pointing out parts of the body, its modern variation, 
pointing out objects in pictures, and naming familiar ор- 
jects are tests found in most scales for young children. 


Yet these tests lack predictive value for this group of 
superior children, though one or two items in each form 
have high biserial r's based on a small number of cases. 
One explanation of their failure to predict is that they 
require skills overlearned by the time the child has 
reached the age at which the tests appear in the scale. Ас- 
quiring such information undoubtedly requires intelligence, 
and at earlier ages and for less superior children such 
tests may be predictive. However, they lose predictive 
value rapidly, for the responses once thoroughly mastered 
сап be produced in parrot-fashion without use of the higher 
mental processes. On the other hand, such tests may prove 
to have little predictive value at any age, because the 
abilities called for are too susceptible to variations in 
training. Some parents make a great effort to accelerate 
the language development of their offspring, once com- 
prehensible speech has emerged, by putting them through a 
Series of simple drills. In the experience of the writer 
this 1s very often the case with adopted children whose 
parents are overanxious that they make a good impression on 
adults outside the family, and also among parents of enough 
Sophistication to appreciate partially the significance of 
language development as an indication of intelligence. It 
is possible, therefore, that what we are getting in response 
to items:of this sort is a measure of parental concern and 
the child's docility rather than of intelligence. Also, 
verbal fluency and talkativeness vary tremendously in young 
children as well as in older individuals, and within broad 
limits seem to be more closely allied to differences 1n 
personality than to differences in intelligence. 


Response to pictures (a predictive test for naming of 
nouns, a "borderline" failure for naming verbs and preposi- 
tions) demands more than the naming of individual objects 
presented separately. In this test the child must pick out 
Objects as well as name them and is encouraged to make 
Statements regarding the relationships of the objects to 
one another and to describe the action shown or implied. 


This test would probably be improved by the elimination of 
the object-naming tests, since many children fail to 
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elaborate their responses to this test because of the set 


for merely naming objects, already found sufficient to gain 
the approval of the examiner. 


Obeying simple commands also failed to discriminate. 
Most children who understood what was required could do the 
tasks, and again training rather than use of the higher 
mental processes seems to be the deciding factor. The test 
content is such that it has been -overlearned by most chil- 
dren of these ages. Well-trained children comply. So would 
a well-trained dog presented with items within the limits 
of his ability. Overtrained children resist. The simpler 
tests in the new Binet scale at the 35-уеаг level may be 
better, in that the commands are novel to the child, have 
no particular utilitarian value, and do not involve 
ordinary household activities, and thus are not likely to 
have been practiced before. Commands involving two or three 
tasks were too difficult for these children, many of whom 


failed to grasp the significance of doing the tasks in 
order. 


None of the comprehension questions discriminated be- 
tween intelligent and less intelligent children as deter- 
mined by terminal status as а criterion. Again, the an- 
Swers to the first tw 
question (Form A: "What s 


> They easily become "dated." If 
f = 
Ing, another requirement ог ЁО actors, objectivity in scor 


not yet become 

older fell ТҮ Пу chanca 

picture they prefer, frequently adding such pner нм сн 
arks as, 
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"That looks like my Aunt Sue." The child's preference 15 
quite as likely to be for the ugly picture as*for the 
pretty one. So far as the little child 15 concerned people 
who are familiar and liked are "pretty," or are endowed 
with any other quality suggested as favorable. The older 
child picks out the right picture without hesitation be- 
cause he has learned what ils expected. It 15 knowledge of 
the stereotype rather than Judgment that determines success 
at later ages. (This test was not retained in the published 
Scale.) 

Speech as а test item was added to the child's score by 
simply using any response made in the hearing of the 
examiner which demonstrated that the child could Speak sin- 
gle words (1 point) or combine words in а simple sentence 
(2 points). Some of the young children made low scores on 
all verbal tests because they were slow 1n learning to talk. 
As Bayley (12) points out, the age of the emergence of 
speech 18 apparently not significant as ап indication of 
degree of intelligence among normal children, though severe— 
ly retarded children never master the fundamentals of 
language. Predictive value of many of the verbal tests re- 
quiring complicated speech responses at the older age levels 
indicates that while age at the emergence of speech and the 
rapidity of passing through the early stages of speecn are 
not predictive. the use of speech after it becomes stabi- 
lized is highly significant. 


Naming objects from memory does not have predictive: value 
Many 


probably because of the complexity of the directions. 
children fail half the items before comprehending what is 
required. It becomes a case of confused comprehension rather 
than a delayed response test. Some interference’ from the 
earlier naming-objects tests occurs here too. It ts diffi- 
cult to maintain а child's interest in this test. In an 
effort to do so the examiner frequently resorts to such & 
Show of enthusiasm that the game 18 uppermost in the child's 
mind, and he mísses the importance of the essential part of 
the task. He says Just anything that comes Into his head 
and then he and the examiner play another of these games 
that she seems to find so amusing! А similar test with 
вітрівг directions in the new Binet may have greater pre- 
dictive value. 


Elimination of the recognition of forms test, similar to 


but more difficult than discrimination of forms, 15 prob- 
ably also due to complicated and confusing directions. The 
child 18 told to look at a geometric form carefully so as 
to be able to identify 1t among many similar forms. Saying 
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the directlons is planned to take flve seconds, which is 
the time for exposing the object to the child. To keep 
the attention of the Very young child on an object to be 
recognized while the examiner 15 talking to him makes 
this a very difficult and unsatisfactory test from the 
point of view of administration. It is almost impossible 


to tell whether or not the child looks at the form for 
the permitted five Seconds. 


One other test was found to be nondiscriminating on the 
basis of test procedure and the motor skill involved. This is 
test. The child is required to 
imitate with his own movements the positions of the hands 
of a clock. The child represents his perception of the 
spatial relationships so poorly with fingers, hands, or 
arms that his response is almost impossible to score, and 
made so lenient as to be mean- 
а useful one if some other 
method of getting the child's response could be devised. 
other than difference in pro- 

15 а predictive test, wnile 
imitation of clock hands 1s not. 
The relative lack of em 


phasis on motor tests in the 
Minnesota Preschool Scales 


the tasks invol 
cluded in the в 


found nondiscriminating. T tests at later ages are 
assumed to have some validity, 


lysis. 


ved. Several 


01 perception, memory, 
зішіїаг to picture puzz 
directions tests, all ог which a 


accident. 


Sheer Clumsin В 
small wonder that he has forgotten the or 988, 161 


gives up іп disgust. The difficult motor m: 
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tracted his attention from the goal. The coordinations 
required in building the block structures and in putting 
puzzles together are much simpler and have been mastered 
by most 2- апа 3-year-old children. Even success on the 
drawing and tracing tests seems more dependent on регсер- 
tion of spatial relations and ability to imitate either ob- 
Served or deduced movements of other persons than on motor 
Skill. The tracing test seems more dependent on the child's 
control of his attention than on control of his fingers. 


Сору1 drawings is the only remaining nonpredictive 
test, a borderline fallure. Two of the drawings in each 
Series were too difficult for most of these children. The 
other was fairly good but did not quite meet the criterion. 
Perhaps bright young children have more difficulty with 
drawing tests than older children of the same mental ages 
because of the motor coordinations involved. 


Predictive Tests 


Imitative drawing as scored in the Minnesota Preschool 
Scale requires a minimum of motor skill. As long as the 
child moves his pencil in approximately the right direc- 
tion he passes the test. The crux of the matter 18 his 


ability to imitate the movement. Block building tests also 
require only the simplest of motor coordinations. Again 
Success depends on the child's ability to imitate the 
examiner in placing the blocks to reproduce the structure 
he sees. For this test he must appreciate a slightly more 
complicated goal. and find his way to 1t, but emphasis is 
on perception and ability to reproduce movements rather 
than on motor skill. In the Knox cube imitation test the 
child must perceive, remember, and reproduce the spatial 
relationships. 


As mentioned earlier, the tracing a form test appears 
to be more a test of controlled attention than of motor 
skill, though motor skill enters in more than in any other 
test 1n the predictive group. Discrimination of forms re- 
quires perception and controlled attention also, since the 
child must find each form on a card of twelve. Response to 
pictures also has a large perceptual element and requires 
ав well а vocabulary sufficient for naming with reasonable 
accuracy the objects discriminated. 


The color naming test 1s one which is found to be highly 
predictive within a very narrow age range (approximately 3 
to 4 years, with the greatest value at 55). This test is an 
example of those that might be eliminated as discriminating: 
only at one mental age, but it is highly predictive at 55. 
There is apparently a stage in mental development when to 


85 


КЕ 
SELECTING ITEMS ІМ PRESCHOOL TESTS 


them 1s in- 
discriminate among different colors and name 
dicative of intelligence. After the age of 4, practically 


81l normal children who are mot color blind can perform | 
this task. 


That the digit span test should be Eood at the early 5 
levels was а surprise, This test comes nearest to the бур 
considered most desirable by Kuhlmann. Тһе task is pu. 
tirely new to most small children. If they have been b 
numbers they have usually been taught them 1n order. No 
amount of practice has been found very successful іп 4251 
creasing the digit span. Carefully selected nonsense бу 
lables might provide ап equally valid alternate for this 
test. The attention factor is probably dominant in deter- 
mining success. The fact that this test requires no mokoa 
response and a minimum verbal response makes it useful a 
very early ages. 


Guessing incomplete pictures and mutilated pictures ap- 
pears to require perception of a whole and ability either 
to supply the who 
name the missing 


tests are thus largely perceptual Problems. Picture puzzles 
of both the 


rectangular and diagonal series were found pre- 
dictive and were among the most attractivo Ls preschool 
most of the children appear 

ogether by matching forms rather than 
using the pictures as cues. Often they seem to be entirely 
surprised at the result in t 


t on th 
materials to use (spatial directions), and C И 
an entirely new use of them. At the later age levels this 
test had the highest predictive value of а11 the tests 
Little need be ваза conce 


Thing the other t : 
Were found predictive at the later age а 
Vocabulary, absurdities, giving word о оз1%өв. All ars 
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found in tests that have high predictive value for school 
age children and adults. It would be surprising Had they 
failed to predict. All require both comprehension of lan- 
guage at an advanced level and doing something new with 
previously acquired knowledge and skill. 


Nelson and Richards (70) describe as "awareness" or 
"adaptive" behavior Items given at 6 months of age which 
predict standing at 2 years on the Merrill-Palmer and at 
8 years on the Stanford-Binet. Tests given at 12 months 
failed to add to the predictive value of the total scores 
(72). А factor analysis of seventeen items in the middle 
range of difficulty selected from the tests given at 6 
months yielded three factors (71). These were tentatively 
called (à) "testability" or "halo effect," (b) alertness, 
and (c) motor ability. The first factor was considered to 
be a temporary set having no relation to intelligence. The 
factor analyses made by McNemar (64) at the 22-year age 
level yielded (а) а general factor, (b) а motor or memory 
factor, and (c) ап 1dentifying factor. Later analyses 
yielded only the general factor at most ages. 


Tests at 3- and 6-month age levels found predictive of 
‘5-year Stanford-Binet IQ by L. Dewey Anderson (5) are de- 
Scribed as "positive reactions to happenings in the imme- 
diate field and the beginning of contactual exploration." 
Тһе similarity of these findings to those of Nelson and 
Richards at the 6-month level is apparent. In his analyses 
Anderson also found few items of.predictive value at 9 and 
12 months. By 18 months, imitative behavior had emerged as 
predictive. The suggestion of the present study that simple: 
language tests are predictive at earlier ages 18 borne out 
by the results of Anderson, wno found them predictive at 
18 to 24 months for a slightly less superior sample. Sev- 
eral items included in Anderson's list of predictive items 
at 18 to 24 months are similar to selected items of the 
present investigation: building 8 tower (identical), guess- 
ing an incomplete picture (a different picture but the 
game task), and solving а dissected picture puzzle. 


To summarize, the tests retained as а result of this 
Study differ from those. eliminated in the following ways: 
Tests for younger children make only minimal demands on 
language. They require perception of form and spatial re- 
lationships and the ability to reproduce them. They do not 
demand complex motor coordinations. They require controlled 
attention and ability to persist to а goal. Many of them 
are comparatively independent of training. Tests for older 
children involve use of language in relationships which 
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are not often practiced and constitute рв 3 
situations involving the use of well-developed tools. Оп У 
two tests (response to Pictures and naming colors) seemed 
to test skills 1n the early stages of formation. These two 
tests were highly predictive at certain ages and then 5 
Чгорреа completely out ог the scale. Several tests соці 


tive at earlier or later ages.* 


It is interesting to note how closely the description 


given mental set; (2) the capacity to make adaptations for 
end; and (3) the power 
ctive tests require at- 
by Binet the most im- 


aminer has seen the ability in орега- 
8 performance. For example, 


draw a square from a model 
after Succeeding in Teproducing a circle looked up finally 


Comparisons 07 the Correlations of 
Selected and Total Items With the Criterion 
Tables 16-19 sh 


Ow that the Correlations of the selected 
items with the Alpha a 
1 


inet > рува; а study by Katherine Р. Bradway, 
et Pre " % 
Journal of Еацс tional Ра cholo, 1945) 35:1 1 ent has appeared in the 
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be removed Im the Interests of economy of time. Failure of 
correction for the greater length of the complete séale* to 
bring about an appreciable Increase in correlation with the 
criterion indicates that new and different items must ге- 
place the nonpredictive items 1f greater validity is to be 
achieved. Tables 20-25 indicate similar findings with respect 
to prediction using the Stanford-Binet as the criterion. 


Effects of Age and Interval on the Correlations 


While there appears to be no consistent trend with age 
at first test in the correlations with the Alpha test’ 
(either for selected or total items), correlations with 
the Stanford-Binet test show a marked relationship to age 
The relationship to age is even more marked for selected 
items than for.the total scale; possibly this is because 
the large number of nonverbal items retained in the se- 
lected tests reduces similarity of content at the earlier 
ages to that of the Stanford-Binet. The Stanford-Binet test 
is largely a verbal test; the Alpha test is about evenly 
divided between verbal and nonverbal content. While differ- 
ences and similarities in content may partially explain 
these age trends, there appears to be no completely satis- 
factory explanation of their occurrence in some comparisons 
and not in others. Table 25 describes briefly the findings 
with regard to the effect of interval and age in five of 
the more recent predictive studies, including this one. 
Some of the results seem to agree; others are discrepant. 


Some tentative generalizations can be made: (1) Compari- 
sons involving the Stanford-Binet, an age scale, tend to 
have a marked relationship to age, i.e., r's increase with 
increasing age at first test; (2) comparisons in which 
Stanford-Binet or California Preschool Scale are correlated 
with later Stanford-Binet reveal a marked inverse relation- 


“ship to interval; (3) when Minnesota Preschool Scale and 


-Palmer are compared with Stanford-Binet there is no 
Неа 15 interval; (4) when Minnesota Preschool 18 com- 
pared with Arthur or Merrill-Palmer there 1s a relationship 
to age, though not so marked as for the verbal tests, but 
none to interval; correlations for test-retest оп the 
Меггі11-Раїтег and for Merrill-Palmer with other perform- 
ance tests show only slight relationships to age and in- 
terval; (5) the Alpha alone shows no relationship to age. 
(Data on the effect of interval are not available from the 
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Alpha-Minnesota comparison.) It might be mentioned here 
that the Binet and California Preschool Scale А are age 
Scales.* whereas the Minnesota, Merrill-Palmer, Arthur, 
and Alpha are point scales. It has been suggested by Ebert 
and Simmons that the principle of overlap may not operate 
when different tests are compared, but this is contradic- 
Жогу to other evidence. Retests on the Minnesota show no ef- 
fect of interval; Merrill-Palmer test-retest results show 
only a very slight effect of interval. 


Can 1t be that the effect of interval is peculiar to 
age scales? Do point scales with calibrated units fail to 
show the interval trend because overlapping of content has 
been controlled, 1.е., made constant at all ages? This is 
not, of course, the case with age scales made up of mental 
age units, which are probably of varying significance from 
age to age. And why 1s the Minnesota-Alpha comparison 
unique in showing no relation to age at first test? No con- 
clusive answers can be given at present. Since these issues 
have great theoretical importance, 15 18 to be hoped that 
they will be clarified by further investigation. 


"That the California Preschool Scale А is primarily an age scale is assumed 
from the method of scoring given in the manual. It is regrettable that 
standardization data are not given. Similarity of content from age to age 
(difficulty varied) is sought for in this scale, 
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The use of verminal status as a technique for the elim- 
ination of noncontributing elements in mental tests ap- 
pears to be successful. The biserial correlations for sep- 
arate items showed very definite patterns: similar-items 
in the same scale (and similar items in both forms of the 
test) showed high biserial r's with terminal status. 
Similar tests of increasing difficulty tended to show a 
Similar degree of relationship to the criterion. Am at- 
tempt to make psychological sense of the differences be- 
tween predictive and nonpredictive items was also success- 
ful. Eliminated items made too heavy demands on motor or 
language skills at early ages or were too easily affected 
by variable experience, or the procedures for administra- 
tion and scoring were faulty. When several of the current 
mental growth studies have continued for a few more years; 
this method of analysis сап make a wealth of information 
With respect to the predictive value of many different 
test items available. With larger and more representative 
Samples than were available for this Study even finer 418- 
criminations can be made. 

Perhaps the most striki 


ng result of this study is the 
evidence 1t gives of a co 


Wnil nstant core of mental functioning. 
lle 16 must be tapped by methods Suitable to the stages | 
ын Erowth of children of varying ages, this constant core 
о ИУ identified аз the purpose of the tasks chosen 
Chair at different ages. In some instances the tests 
ves are identical at all ages. Memory for digits, 


8 15 ye 
distinctions ак 28 = years, has been shown to make mental 


9 adult level as well. Giving w rd op- 
Posites appears to be ag Prat saus 
ab Bis college Ы 5004 a test аб 42 to 55 аз 1t 18 


9 that we shall eventually succeed 
Іп predicting the terminal intellectual status of young 
Practical purposes. But to attain 
чо Success, painstaki апа time-consuming analyses must 
e made of individual items of many types. The present 
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writer does not agree with L. Dewey Anderson (5) that 211 
possible items have been devised. Much less have all exist- 
ing items been subjected to analyses. It is to be hoped 
that future investigators will go beyond merely comparing 
IQ's or any other total measures based on heterogeneous 
items, the significance of which has not been determined. 
All that can be learned by such rough comparisons has а1- 
ready been discovered. 

Evidence of the stability in mental functioning con- 
tained in this study strongly supports Spearman's "g" hy- 
pothesis. What is required now 15 more accurate measurement 
of "g" at early ages. Once this has been accomplished, 
initial status may equal terminal status as a criterion of 
intellectual potentiality. 
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APPENDIX А 
Interests Questionnaire 


Name 
= | ЭМ 


(Last) wirst] (Middle) 
Address 


Phone —— —— —— 
=——— з h 
Blrth Date 


(Month) (Day) (Year) 


Father's Name a= ССС 


ENSE || 0158 
Mother's Name > rr 
Occupation еж 


Vocational 5-5 
t 

If you are employed full time, state in detail ита 

work you аге S325. c 0 e wakasapa _- машина 


Occupation 


? 
How long have you been Working at your present job 


(Years) (Months) (Weeks) 


f not; 
Do you like the Work you are doing? Yes No ——1 


why not? 
SS + 1 ш == 


work 
If you are not Satisfied with your present job, what 
would you rathe 


r do if you could get sir 


= 11 time 
List the other kinds of WOrk you have done, Mus 31 liked: 
Or part time, and indicate by Checking those that уо 


Work Liked 


Do you expect to 80 on working at your present Job in- 
definitely? 


ck 
Plan to do (such as, leave to Ер ШЕ 
take special training, leave for another , 
etc. )? 
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Educational Experience and Interests: 

Епс1гс1е the last grade you have completed: 

Grade School: 4 5 6; Jumlor High School: 7 8 9; 
High School: 10 11 12; College: 15 14 15 16; 
Graduate School: 17 18 19. 

List any other schools you have attended (such as business 


School, vocational school, nursing, etc.) full time, ME 
Біуе the approximate length of time you were in attendance: 


Name of School | Agtendance (in weeks, months, years) 


ИЕ. мета БЕС o ------ 


— n ЕЕ l 


List any other special training you have had, not full time 
(such as music lessons, boxing, dancing, art, etc. ) and 1 
lve the approximate length of time this training covered: 


Special Training Time Covered 
та ee е с. с... 


ЦИЕ" = зе парни а — 


БЕК, 0 4] 07ГҮ у н де = 

а. Check 1n the first column the subjects on the list below 
Which you-have taken ог are now taking in high school or 
college. Write in the blank spaces any Subjects you have 
Studied or are now studying which are not included on 
the list. 


b. Check іп the second column those subjects which you have 
particularly enjoyed. 


Subject Taken Liked Subject Taken Liked 
Algebra нэн Вобапу = 
Anatomy S М Business ЛЕЕНЕ е 
Anthropology тээг Chemistry; ———— 
Architecture ----- ----- Child Welfare --- — 
Art = eee 40 огцв ши = 
Astronomy Е АЕ) ---- — 
Bacteriology шаг Cooking = =. Еее 
Band == гт Dramatics — — 
Biology тол? щение umm 
1 
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Subject Taken Liked Subject | Taken Liked 
Education Philosophy 
English „== 2 2-2. Physical —— =н 
Composition = на Education —— 2 
English Е. Physics ---- = 
Literature 24.8. Physiology — md 
French —  — a Political — — 
Geography eee NP RR Science ---- — 
Geology --- --- Psychology — — 
Geometry ев Sewing — и 
German Shorthand — —— 
Greek = РЕ Spanish — = 
Mp терга (112107 (7 РА —— sa 
оста. — =n 
UL AME эс онсе | 
EXC E Social Work | ———— —— 
Industrial Arts as Бы ДЕ Sociology — 
Italian mund c | (Ігісопопоїгу | - 2558 
Journalism — Typing ---- = 
Latin —— Zoology --- — 
Mathematics сез г > ---- — 
Music — 
Orchestra === 
Orientation и 


©. List алу extracurricular activities 1n which you have 


Participated during high school and college (such as, 


writing for the school paper and yearbook, singing with 
ыг Das club, business manager of an athietic team, 
etc.): 


СС оное 
ИИ ТЕ. oe al 
tt ПОРЕДИ 
На, т 


d. If you are no longer in School, give your reason or 
reasons for leaving school (such as, lost interest, got 


а job, got married, Бос) oe LLL 


Pee Lt ROMPE ТА Й 


102 


| 


APPENDIXES 


Recreational Interests: 


Check the actlvlties on the following list in which you en- 
gage for fun. Add in the blank spaces any lelsure-time 
activities you have which аге not on the list: 


Check Activity 

Bridge 

Other card games 

— —— Camping ` 

— Social clubs 

Study cflubs 

----- Crossword puzzles 

---- Cooking 

— ——— Planning meals 

— — Marketing 

— — — Dancing 

— — Dramatics 

— ——— Drawing and painting 

———— Other handcrafts 

— Making clothes 

— — Planning a wardrobe 

— —— Shopping 

————— Athletic games (football, baseball, basketball, 
hockey, etc.) 

— Outdoor sports (swimming, skating, skiing, etc.) 

— — Listening to the radio 

------Макіпр things with tools (of wood, leather, metal, 
etc.) 

— —— Playing a musical instrument. What instrument do you 
play? 

— Singing 

—— Reading news, fiction, nonfiction (underline) 

— — — Writing letters 

— Collecting stamps, coins, etc. 

— —— Writing stories, poems, etc. 

—— —— Going to the movies 

— ——— Walking 

— Picnics 

————— Organizations (Scouts, De Molay, Y.W.C.A., etc.) 

—— l Church activities 
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What is your favorite leisure activity? f тей 
Are your leisure-time activities satisfying to you? ————— 


If not, why not? — V 

n- 
Is there some one thing you would like to do which you са 
not do at the present time? — 


Is so, what 18 152 —Y 
= СЕ о o 
маса” 4 
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Directions for Administering the Minnesota Preschool Scale 


T: 


II. 


III. 


FORM А 


Pointing out parts of the body. Show child the small doll: 
Let him handle it а moment, then say, "Show me the dol- 
lie's eyes. Put your finger оп her eyes." If the child 
does not respond, ask, "Has the dollie any eyes? Look, 
find the eyes for me." Same for ears, nose, hands, chin. 


Scoring. Score 1 for each feature correctly pointed 
Out. If child points first to one feature, then to 
another, score on the basis of final choice, whether 
right or wrong. Total possible score is 5. 


Limits of testing. The complete series should always 
be given. 


Pointing out objects in pictures. Say, "Now I have 


Some pictures to show you." Show card A, II. Say, 
"Where is the man? Put your finger on the man." (The 
word "daddy" may be substituted 1f child recognizes 
that term more readily.) Repeat and urge if neces- 
Sary. If child does not respond, take his hand and 
put it on the man, saying, "See, there is the man. 
Now show шө the chair." Urging is permitted; but no 
further help may be given after the first picture. 
Continue in same manner with apple, house, flower, 
horse. If pointing is not clear, say, "Which do you 
mean? Put your finger right on the——." 


Scoring. Score 1 for each picture correctly pointed 
out without help. If a spontaneous correction 18 
made, score on the basis of the second choice In all 
cases, whether this choice 1s right or wrong. The 
total possible score 18 6. 


Limits of testing. The complete series should always 
be tried. 


Naming familiar objects. Show child the ball, and say, 
"What is this?" Repeat and urge if necessary. Con- 
tinue with watch, репс11, scissors, cup. 

Scoring. Score 1 for each correct response, disre- 
garding articulation. Infantile expressions such as 
"tick-tock" for watch are given full credit. Total 
possible score 15 5. 


Limits of testing. The entire series should always 
be tried. 3 
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тү. 


Copying drawings. Place the card with the р 
before the child, together with pencil e = 
"Let ше see you make а picture just like p 
Point to circle but be careful not to у doe 12 
with finger. When child has finished, cx Noe 
fine. Now make another one." Allow three trie 


nd 
in all. Follow same procedure with triangle а 
diamond. 


ce 
Scoring. Credit 1 for each successful вл itd 
With each of the three forms. The circle 1s rs 
17 the line loops back upon itself and is not ДА 
Tied more than halfway around again. The ILL 

18 credited 1f there аге three clearly зані 
Sides and three well-defineq а yth ро їнэ 
corners. The diamond is credited = 
Sides are brought together by means of a една 
tinuous Stroke ?or each, and 17 the lateral Bt ERN 
are drawn without regressive movements gorenen E 

are free from the protuberances known as "ears. 3 
See scoring card for illustration of successes an 


fallures with each of the three figures. The total 
Possible score on this series 1s 9. 


Limits of testing. Con 


tinue testing until a form 18 
reached for which all 


three trials аге failed. 
Imitative drawing. Place репсії and paper before 
Sawing 

the child and say, 

Ing to make." 


Ө about two inches long. Then hand the 
» "You make one like 
necessary. If no Satisfactory re- 
elicited, Tepeat the illustration 
Several times, or until it is obvious that the child 
cannot perform the task. Manual guidance is not per- 
mitted. Repeat 


the procedure using a horizontal 
Stroke, апа again a vertical cross. 


that." Urge if 
Sponses can be 


VII. 


APPENDIXES 


a single illustration. If more than one illustration 
18 required, the score is 1. Total possible score 15 
6. 5 


Limits of testing. If the score оп the test о? сору- 
ing drawings (Series IV) is 3 ог more, full credit 
02 6 points is allowed for this series without 
actually glving the tests. If the score on Series IV 
15 less than 5 points, this series should always be 
given. Both the vertical and the horizontal strokes 
Should be tried, but 1f these are failed, the cross 
need not be attempted. 


. Block, building. Place 6 one-inch cubes before the 


Child, and say, "Now we are going to build some- 
thing." With 3 of the cubes, build а pyramid while 
the child looks on. Then push the other З cubes 
toward him and say, "Now you make one like that." 

If he succeeds in copying the model, take 6 more 
cubes and build a larger pyramid, saying, "This 

time we'll make & big one." The model should be left 
50 that the child can see 15 as he builds. Give only 
опе illustration for each model, and allow one ad- 
ditional trial (but only one) 17 the first struc- 
ture falls down before completion. Do not correct 
errors. Then pile 6 blocks one upon another, while 
the child watches. Say, "See 1f you can build a big 
high one like this." If tower falls down in Process 
01 construction allow one (but not more than one) 
additional trial. Š 


Scoring. For the pyramids, allow full credit of 1 
point for each model successfully completed on 
either trial, regardless of symmetry. Total possi- 
ble score 1в 2. For the tower, credit 1 point for 
each block piled above the basal block. Total pos- 
Sible score is 5. Total possible score for the en- 
tire series is 7. 


Limits of testing. If the first pyramid 1s failed, 
the second need not be attempted. If both pyramids 
are built, the tower may be credited without actual 
trial. If one or both pyramids are failed, the tower 
Should always be given. 


Response to pictures. Place the first picture (giri 
and dogs) before the child and say, "Tell me what 
this picture 1s about. What 18 that a picture of?" 


Repeat 1f necessary. If there 18 no response after 
three repetitions, say, "Tell me everything you see 
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р e. If 
1n this picture." лорвас three times if es bp. 
child names опе ог two objects and then a ТЕ» aii 
him to continue by saying, "Go ahead, te th pictures 
you can." Proceed: in a similar fashion wi me order- 
2 and 8. Always present pictures in the sa 


fer- 
Scoring. On each picture, score 1 for ge Se 
ent object named up to a total of 5 (no e 
Should be given for objects named in resp пого ол, 
examiner's pointing); 1 for use of one or oro 1628 
other than parts of the verb be; and зэр БАЙГ 
cal Interpretation о? the picture. Ву "Іп МЕТІ 
tion" 18 meant any attempt to explain the о 
Shown іп the picture by reference to some M. 
factor not actually shown. As a rule, it гын ын 
the use о? the word because, either Е 6 points: 
Clearly implied. The total possible score 


of $ 
for each picture,.or 18 points for the series 
pictures. 


lways 
Limits of testing. All three pictures should 4 
=S Of testing 

be given. 


: : в test 
ҮШІ. Кпох сиђе imitation. The material used Тог thi 
Knox cube imitation 


18 similar to that originally devised by ко 
except for a slight difference іп ие 1nche8 
inch cubes have been Elued to a wooden base a. 
long, with intervals of one inch between Эвра фак- 
Cubes. Place this model before the child, an and see 
ing а fifth cube, say, "Now watch caneri iyn first 
11 you can do exactly what I do." Then tap the аг 
Beries of 4 taps at the rate of about one tap P the 
Second, being careful to avoid rhythm. Then пев 
Cube to the child апа say, "Now you до 15. pour 
for each series, being careful to make Sure о 
child's attention in each instance. The fol- 

lowing lines first devised by Pintner but stand- 


ardized on different material are to be used. The 
blocks are numbered from the child’s left to his 
right. 
а. 1254 d. 1324 g. 15245 
b. 12345 е. 1452 h. 14324 
с. 12342 f. 1425 1. 15124 


Scoring. Score 1 for each correct imitation. Total 
Possible score 1s 9. 


nes 
Limits of testing. Continue until 5 successive 11 
have been failed. 
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ІХ. Obeying Simple commands. With child standing near 
the center of the room, take the ball and throw it 
to him, saying, "Look!.Catch it." When he has 1% 
іп his hands, say, "Now throw 1% back to me," ex- 
tending hands as if to catch it. Full credit is 
Elven 1f child attempts to carry out the command, 
regardless of whether or not he succeeds in catch- 
ing the ball. 


2. Put a small doll on the table before the 
child and say, "The dollie wants to sit on the 
chair. Put her on the chair." Repeat if necessary. 
Do not illustrate. i 


3. Place a small cup on the table and say, 
"Dollie wants a drink. Give her a drink." Do not 
illustrate. 


4. Having previously placed a book on the table 
on the side farthest away from the child, put a 
Small'box within his reach and say, "Now I want you 
to do an errand for me. Listen carefully so you 
will know what you have to do. First, I want you to 
put this little box over there on that спаїг"-- 
pointing to a chair at the opposite side of the 
room--"and then bring me that book"—pointing to 
the book. "Don't forget—first put the box on the 
chair and then-bring me the book. Now go ahead." 
Directions should be given rather slowly and the 
Significant words, first, then, book, and box, 
Should be emphasized. If the child attempts to 
carry out the commands before the directions have 
been completed, restrain him, saying, "Wait a 
minute, there's something else." 


S. Follow the same procedure ав In the previous 
Situation. The directions are, "First put the doll 
on the table, then open [or close] the door, and 
then bring me the box"— pointing to each as the 
directions are given. The box 1s the one,wnich the 
Child previously placed on the chair, and which has 
been left there until this time. Repeat the direc- 
tions once before permitting the child to begin. 


Scoring. Allow 1 point each for tests 1, 2, and 3. 

tests 4 and 5, credit 1 point if directions are 
carried out but in an incorrect order and 2 points 
for each ff the order is also correct. Total pos- 
sible score is 7. М 


Limits of testing. Continue the series until two 
successive fallures have been made. 
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X. 


XI. 


Comprehension. Secure the child's attention, then 
Say: 


y?" 
"What should you do when you are пипЕг 
"What should do when you are sleepy? 


"What should you do 1f you should find that 
your house is on fire?" 


Questions may be repeated 1f necessary. 


Scoring. Credit 1 point for each logical response. 

Note that children Sometimes confuse the Mae E. 
Sleepy and sleeping. If response suggests tha ris 

& confusion exists, repeat the question, stress 

the lest syllable. Total possible score is 3. 


ways 
Limits of testing. A11 three questions should alway 
be tried. 


Discrimination of forms. Place the card for this 
L-scrimination of forms. 


test before the child with the small circle at the 
Point marked X. Trace the outline of the circle 
With the finger, saying, "See this round ball? 
Look all around the card and See 1f you can find 
another one just like it." If the first response 
18 incorrect, say, "No, that's not like the one I 


Showed you. Find another one just like this," again 
tracing the circle witn the finger. If he again 
responds 1nc 


Orrectly, or 1f he fails to respond at 


811, point to the circle ang Say, "See, this is 1t. 
These two are Just alike," pointing to each in 
turn. Then г 


еріасе the circle by the rectangle ало 
Say, "Неге is Something else. See 1f you can fin 


опе just like this." If first response 1s incor- 
О, hat 18 nob the one. Find one Just 
like this," trac 


Ing the outline of the figure as 
before. If the correct response is not given then, 
point to the Tectangle and say, "See, this 1s the 
опе Дв уаз о the one Lr showed you," point- 
ing to each 1n turn. Then present the remaining 
Stimulus cards 1n order as numbered, but give no 
help or Suggestions 1n апу of the others. 2 


Scoring. Credit 1 point for each correct гевропве. 


he first two forms unless 
9 to point them out without help 
or suggestion, in.which case they receive equal 
others. If the child spontaneously 
redit on the basis of the last 
choice, whether tnis is right or wrong. Total pos- 
Sible Score is 10. 


Limits of testing. If the child fails on all of the 
first three forms, the remaining seven need not be given, 
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but 1f there are any successes in tne first three 
trials, all the remaining forms should always be tried. 
XII. Naming objects from memory. Say to the child, "This 
15 a take-away game." Place a ball and а small doll on 
the table and have him name each in turn. Then say, 
"Now wait a minute, and don't look!"Interpose а 
cardboard screen between the child and the objects 
and remove the doll. The doll should be small enough 
so that it can readily be concealed in the examiner’s 
hand as it 18 withdrawn. Then remove the screen and 
Say to the child, "Now look, what did I take away?" 
If child hesitates more than a few seconds, Say, 
"What was it that was there a minute ago?"--pointing 
to the place where doll lay. If the child still fails 
to respond, or responds incorrectly, show him the 
doll and say, "Look, 1t was a doll that I took away і 


2. Same procedure ав the foregoing, but without 
correction of errors. Use a pencil and a key; take 


away the pencil. 
3. Same procedure as in test 2. Use a ball, а 
penny, and а key; take away the penny. 


4. Use the small picture cards provided for this 
test. Lay the horse, the chair, and the apple in а 
гом before the child іп the order named. Point to 
each in turn and say, "What is this?" If he gives 
an incorrect name, do not correct him, but 1f he 
falls to recognize any picture, name 1% for him. 
Then say, "Now tell me what they are once more so 
you won't forget," and have him name each one a 
Second time. After cautioning him not to look, In- 
terpose the screen and proceed as in the former 
tests, taking away the horse. 


5. Use pictures of house, man, and cup. Take 
away the cup. Follow same procedure as in test 4. 

6. Use pictures of girl, tree, shoe, bird. Take 
away the shoe. 

7. Use pictures of key, glove, star, scissors. 
Take away the glove. 

8. Use pictures of cat, basket, chicken, fork, 
wagon. Take away the fork. 

9. Use pictures of flower, hat, table, rabbit, 
boy. Take away the table. 
Scoring. Score 1 for each correct response. Full 
Gredit is given 1f the child responds correctly 


either to the first question, "What did I take 
away?" or to the second, "What was it that was there?" 
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XIII. 


XIV. 


If child names one or more of the pictures incor- 
Tectly but replies consistently to the questions, 
6-Б., calls the horse a "dog" throughout, full 
credit 15 given. Total possible score 18 9. 


Limits of testing. Continue the series until three 
Successive failures have been made. 
Aesthetic comparison. Show the child the first 
Picture for this test and say, "Look at the two m 
Girls. Which is the pretty one? Put your finger d 
the nice girl." Same procedure for pictures 2 8n 
5. 

1 
Scoring. Credit 1 for each correct response. Тоба 
possible score 1s 3. 


Limits of testing. A11 three pictures should al- 
ways be tried. 

Recognition of forms. Place the large card used n 
this test face down on the table beforé the chil 
8nd say, "This 1s a game where we have to find а 
thlngs. 1111 show you a picture for just а secon 
like this" (holding up one of the small cards 1555 
ап Instant), "апа then I'll.turn the big card 912 
and see 17 you can find one like it among these + 
(turning over the large card for an instant but. по 
giving child time to examine it). "Are you all 
ready? Look carefully, then, so you'll be sure to 
know 15 when I turn the card over. Look hard, 80 
you won't forget." Immediately after the word tHe 
ready, the examiner should expose the first of 
eight small cards, holding it before the’ child's 
eyes while urging him to look carefully. At the 
end of five Seconds, place the small card face 
downward on the table, turn the large card face 
up, and say, "Now See if you can find one like the 
опе I showed you. Look carefully at them all 80 1 
you'll be sure to Eet 1% right." Proceed similar T 
With the remaining forms, showing them in order 8 
numbered. Do not correct. errors. 


Scoring. Score 1 for each form correctly pointed 
out. Total Possible score is 8. 


Limits of testing. If the score on the test of form 
discrimination (Series XI) was zero, this test need 
not be tried; otherwise 16 should always be given. 
If given, all eight forms should be tried. 

Colors. Show the cards for this test in the follow- 
ing order: red, blue; pink, white, and brown. ASK, 
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"What color is this?" or "What do you-call tnis 
color?" 


Scoring. Score 1 for each color named correctly. 
Total possible score 1s 5. 


Limits. of testing. All five colors should always 
be tried. 


Tracing a form: Place one of the circles before the 
child and say, "Here's something else for you to 
make. See this round road? I'm going to see if you 
can go all the way around without getting off the 
track. Watch first and see how I do it." Take the 
Pencil and draw around the circle very slowly, tak- 
ing about twenty seconds to complete the drawing. 
Then give the child another sheet and say, "Now 
let's see you do 1t. Be very careful. Stay on the 
track all the time." No further illustration need 
be given for the square or the irregular form. 
Simply place the sheet before the child and say, 
"Let's try another one. Be sure not to get off the 
track." 


Scoring. Allow a basal score of 4 for each fom. 
Subtract 1 for each inch or fraction thereof drawn 
outside the boundary lines. Measurement should be 
taken on the boundary 11ne crossed. Find the total 
distance outside the boundary line by adding all 
the measurements together and count any fraction 
remaining after the measurements have been totaled 
88 an entire inch. Subtract this result from the 
basal score of 4. The remainder will be the child's 
Score. No minus credits are given; 1.е., the score 
can never be less than zero, even if the entire 
line 1s outside the boundaries. No penalty if the 
line touches the boundary provided 1t does not 
actually cross 1%. The total possible score for 
this series 1s 12 points. 


Limits of testing. The series need not be attempted 
With children whose total score on Series IV and 
V combined 18 less than 6 points. Children who 
make a zero score on both the circle and the square 
need not be given the irregular form. 


Picture puzzles: rectangular series. Place Picture 
1 before the child in the position shown in the 


diagram. Say, "Here 1S a picture which has been 
cut 10 two. Put the pieces together so they will 
make the picture right again." Allow one minute. 
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If child іє not able to join the pieces correctly 
by that time, or 12 he puts them together incor- 
rectly, examiner should join them correctly for 
him, saying, "This 15 the way to do 16; you see 
when we fix them like this, it makes a good pic- 
ture." Pictures 2, 5, and 4 are given in the same 
way, being sure that the pieces are always аг- 
ranged in thé position shown. No help should be 
glven after the first picture. The time limit 18 
two minutes for each. 


Scoring. Credit 1 point for each cut correctly 
Joined. No credit is given on the first picture 
unless it 1s done correctly without help. The 
total possible score on the four pictures 1s 1, 1, 
4, and 7, ог 15 points for the entire series. 


Limits of testing. Continue until a zero score has 
been made on two Successive pictures. 
XVIII. Incomplete pictures. Say, "Now we are going to play 
а guessing game. I'll show you a picture which 18 
not finished, and you see whether you can guess 
what 1t 18 going to be." Give the demonstration 
Series (shoe) first. Show tne first card, saying, 
"What do you think this 18 going to be?" Urge child 
to guess 1f he can, but do not insist too strongly 
1f he says he does not know. Whether he guesses 
correctly or not, say, "Well, let's look at the next 
one and see if that looks like a (whatever 
the child has mentioned). Show all five pictures of 
the shoe in this way, then spread them out before 
the child, and say, "yoy see how they go now, don't 
you? The first picture Showed just а little of the 
shoe; this shows a little more; this one still 
more; this, more yet; and this one shows the wnole 
shoe. Now I have some more pictures done just the 
want to see how well you can guess 
A show first the bird, then the 
ch, in the same way. Allow only 
one guess at each stage. If the mini is incor- 
look at the next one and see 1f 
— ——. Ав Soon as the child 
guesses Correctly, say, "That's НЕЕ ie ОЛДЫ а. 
€xposing the Temaining stages 


-----: 86e?" 
rapidly in turn. 


Scoring. Disregard 
stration series. On 46 performance on the demon- 


h of the three remaining 
Pictures, credit 5 points if the picture is named 
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correctly at the first stage, 4 1? named at the 
second stage, etc. The total possible score is 15 


points for the entire serles. 


Limits of testing. Children who make a zero score 
on Series II (pointing out objects in pictures) 
need not be given this series. All three pictures 


‘should be tried if the test is given. 


Digit span. "Now I'm going to see how well you can 
Say numbers. Say 'two.' Now say 'eighv, six.'" etc. 
Digits should be presented at а uniform rate of 
Speed, a little faster than one per second. Be care- 
ful to avoid rhythm. Examiner should check up on 
his speed with a stop watch at frequent intervals. 
As soon as success is achieved at any difficulty 
level, pass on at once to the next more difficult 
Series, and allow not more than three trials at 
each level. Do not repeat апу group of figures а 
Second time except that the first digit tried may 
be repeated а sufficient number of times to get the 
the child started. Young or negativistic children 
often do better with this test if given а doll or 
other toy to hold while the numbers are being re- 
peated. 


Scoring. Credit as many points for the entire series 
ав there аге digits in the most difficult group re- 
peated correctly. Order of digits must also be cor- 
rect. Total possible Score is 7. 


Limits of testing. Continue until а level has been 
reached where three out of three trials are failed. 


Digit Series 


а. 197-292 26 е. 72516 -85971 -94615 
b. 86 -37 -49 f. 241956 -728419 -837524 
с. 642 -379 -518 5. 9482617-8549516-5791368 


d. 4136-7359-8621 


Picture puzzles; diagonal series. бау, "Now we have 
Some more cut-up pictures. Let's see 1f you can put 
this one together." Proceed similarly with the re- 
maining three pictures in turn. Do not correct er- 
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XXI. 


XXII. 


rors or illustrate procedure. Be sure that the 


Pieces are presented іп the position shown in the 
diagrams. 


Scoring. Credit 1 point for each cut correctly 
Joined. The total possible score 15 13. 


Limits of testing. Children who make a zero score 
on the rectangular series (XVII) need not be given 
this series. If test is Eiven, continue until a 

Zero Score has been made on two Successive series. 


Definitions. Say, "Wnat 18 а fork? Tell me what а 
fork is." If child hesitates, Say, "You know what 
а fork 15, don't you? You see a fork every day at 
the table. Now tell me, what is-a fork?" Then ask, 


"Wnàt 18 а horse? What is а balloon? What is а 
Soldier? What 1s a tiger?" 


Scoring. Credit 1 on each item for any fact other 
than simply repeating the stimulus word, but with- 
out naming genus. This includes use, color, 
material, attempt at description, etc. Examples: 
"A fork is to eat with." "A horse has four feet." 
А balloon is rubber," etc. Credit 2 on each item 
for "thing" as a genus with additional qualifying 
phrase, as "A thing you eat with" or for a more 
precise genus without qualifying phrase, as "A 
horse is an animal." Credit 3 on each item for 
precise genus with qualifying phrase, ав "А: horse 


is an animal that draws wagons." Total possible 
score is 15. 


Limits of testi he test 
= sing. ө h 
ап child Should be tried wit 


9 Speech has advanced to а level 


Where as many as five op six Words are combined in 
eer Sentence. All five items should always be 


Paper folding. 


a. Take one оғ 


ece and see if you can 

9 мау I did. Watch carefully so you 
€ left edge of the 

right edge, then the bottom edges 


es, t) 
the upper right Cs hen the lower left corner onto 


Corner, maki a tr 3 n 
Say, "Now you make one just T ХҮССЭН 


like 16," giving him а 
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Second piece. Put your folded plece on the table 
before him where he can see it as he folds, using 
a weight to hold down the corners. 


b. Then say, "Now let's try another one." Taking 
a fresh piece of paper, fold the lower left corner 
onto the upper right corner, making а triangle. 
Then fold the lower corner onto the upper right 
corner. Then fold the corner on the left onto the 
upper right corner, making a square. Have child 
copy as before. 


c. Say, "Now we are going to make Just one more." 
Take a fresh sheet of paper, and with a pencil make 
а cross at the center. Fold the upper right corner 
onto this cross. Then fold the lower left corner to 
the cross at the center. Then fold the lower side 
onto the upper side so that what was the right half 
of the lower edge will now continue the left half 
of the upper edge in a straight line, making а 
Perfect rectangle. Then fold the upper left corner 
onto the middle of the lower edge of the rectangle. 
Then fold the corner on the left onto the lower 
Tight corner making a square. Give the child the 
Second piece of paper, and say, "Now you make one 
Just like this." If child's attention wanders dur- 
ing any part of the test, say, "Watch me carefully, 
80 you'll know how." 


Scoring. Credit 1 point for each fold correctly made 
regardless of order of folding. Subtract 1 for each 
incorrect or additional fold, but give no score 
lower.than zero. The total possfble score 18 зор 
and 5, or 11 for the series. 


Limits of testing. Children who make a zero score 
оп both вег1ев of picture puzzles need not be given 
this test. If the score on both а and b 18 zero, 


с need not be tried. 


Absurdities. Say, "Мом I am going to tell you а 
Story that 18 nonsense--a foolish story. Listen 
carefully and see 1f you can tell me what is foolish 
about 15." Then read the sentences rather slowly 

in the order given. After each one, ask, "Wnat 1s 


foolish about that?" 


а. Fred ate tin cans for his breakfast. 
b. Yesterday I saw а cat with two tails. 
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C. Red ink makes a black mark. 
d. John 18 a tall Eirl. 


8. Bobbie forgot to put on his shoes when he went . 
outdoors and so his hands got cold. 

f. An engineer said that the more cars he had on 
his train the faster it would go. 

5. There was a railroad accident the other дау, 


but it was not very serious. Only forty-eight 
Deople were killed. 


Scoring. Score 1 for басп correct response. А re- 
Sponse 18 counted as correct if 15 clearly indi- 
cates that the child has seen the absurdity. In 
doubtful cases ask, "I'm not sure what you mean. 


Tell me just what it 1s that 15 foolish." Total 
Possible score is 7. 


Limits of testing. If the score on the compre- 
hension questions (Series X) 1s zero, this test 
need not be tried. Continue testing until three 
Successive failures have been made. 


XXIV. Mutilated pictures. Show the fore-exercise card 
first. Say, There 15 Something the matter with 
this woman's face. Something 15 left out. Look 
carefully and see if you can tell me what 1s not 
there." If child does not respond, or responds in- 
Correctly, point to the place where the eye should 
be, and say, "See, the eye 15 gone." Then show the 

order as numbered, but give no 

help. Simply say 1m each case, "What 18 gone from 

this one?" or "What 15 the matter with this | 9" 


Scoring. Credit 1 for each correct reply, 
garding f 


18 less than 6 points. If 1 
: ven, 
Should be tried. i EL E 


XXV. үст test. Тһе words used are the first 25 
ss ТЕ ur list of the Stanford Vocabulary Test. 
Roane е child, "І Want to see how many words you 

W. Listen, апа when I say a Word, you tell me 


what 1t means. Gown 
gown?" If сја me what does that mean? What is a 


4 hesi гнів 
think you сап tates, urge him, saying, "I 


tell me. You hay у 
you? Then tell me, what is a is poor ee dave ЦЕ 


wn?" = 
larly with the remaining words Proceed simi 
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Scoring. (See pages 224-51 of The Measurement of 
Intelligence.) The general rules to be followed are 
these: Full credit 15 given for any definition 
which shows unmistakably that the child knows the 
meaning of the word. The form of the definition 15 
entirely disregarded. Using the word in a sentence 
which clearly illustrates the meaning scores full 
credit. Half credit is given for definitions based 
upon slang terms, as "Copper is a policeman, " 
"Nerve means you've got your nerve," etc. Score 1 
for each word correctly defined. The total pos- 


81016 score 18 25. 


Limits of testing. Children who make a zero Score 
) need not be 


on the definitions test (Series XXI 


. Єїуеп this test. Continue testing until six succes- 


XXVI; 


Slve words have been falled. 
Give the childa 4 


Comprehension of directions. 
ed for this test and 


Sheet of the blank squares us 
а pencil. Point with your pencil to the first square 
and say, "See this square? This is the center of the 
Square. What is 1t? This is the upper right corner 
о? the square. What 15 1t?" Have him repeat, and 
correct him if he repeats wrongly. Using the same 
Square, proceed in the same way for the lower left 
corner, the middle of the left side, the middle of 
the lower side, and again for the center. Then give 
the following: "Draw a straight line from the cen- 
ter of the square [pointing to the center with your 
pencil] to 


a. "The upper left corner. 

b. "The middle of the left side. 
с. "The lower right corner. 

d. "The middle of the upper side." 


Speak slowly and repeat the direction once 17 neces- 
Sary. If the first trial 1s failed, draw the line 
correctly for him and explain, but give no help on 
the remaining three. 


Scoring. Credit 1 point for each line correctly 


drawn without help. The total score possible is 4. 


Limits of testing. Children who make a score of less 
than four points on the test of obeying directions 
(Series IX) need not >e given this test. If the 
first two trials are failed, the remaining two need 


not be tried. 
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XXVII. 


XXVIII. 


Giving word opposites. Say: "I am going to give 
you a word, and see 1f you can tell me another 


word that means just the opposite. For example, 
if I were to say to you 'black,' you must say 
'white.' If I were to say 'no,' you must say 
'yes.' If I say 'rich,' you must say 'poor,' and 
So on. Now let us see 1f you know it. What do 
you say when I say 'black'?" Repeat for no and 
rich, giving him the correct word 1f he falls. 
Then give him the 118% of ten words, correcting 
апу errors made оп the first three. 


1. Cold 3. Short 5. Dry 7. Sweet 9. Sick 
2. Bad 4. Thick 6. Pretty 8. Dark 10. Asleep 


Scoring. Credit 1 for each correct opposite given 
without help. The total possible score 1s 10. 


Limits of vesting. The test need not be given to 
children who make a zero score on the definitions 
test (Series XXI). If the first five words are all 
failed, the remaining five need not be tried. 


Imitating position of clock hands. Show the сага- 
board clock with the hands set at 3:45. Say, "Look 
at the clock. It holds its hands out like this to 
show us what time it is. Let's See you put your 
hands just like the clock has its hands." If child 
hesitates, illustrate, holding the arms at right 
angles to the body, Saying, "See, this 1s the way. 
I have my hands Just like the clock's hands." Then 
Set the hands at each of the following hours in 
turn, but give no further help: 


а. 8:10 b. 1:50 c. 12:00 


Scoring. Credit 1 for each Successful 
disregarding the illustration. Record whether the 
imitation is a mirror image or a true copy, but 

give credit to either. Credit the angle as correct 


1f both hands are іп the proper quadrant. Total 
Possible score 1s 4. 


d. 1:10 


performance, 


8 are failed ed 
not be trted. ; the last two ne 


XXIX. Speech. This 1s to be 


Scored on the basis of casual 
observation during the Siving of the entire scale. 
А Sample sentence of tne level upon which. the 
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Scoring is based should be recorded in the аррго- 
priate place on the record blank. The sentence re- 
corded may be a гезропзе;ћо a test or пау have been 
given in incidental conversation. The examiner 
should keep this speech-test in mind throughout the 
examination, or until at least one sentence of five 
or more words has-been recorded. 


Scoring. The score is given for any one response 
which is at the highest level, even though the 
majority of the child's remarks have been at a 
ower level. Score 1 for sentences of from two.to 
four words. Score 2 for sentences of five or more 
words. The above scores are noncumulative. The 
highest possible score is 2 points and this is 
given only for the type of response named above. 


Directions for Administering the 
Minnesota Preschool Scale 


FORM B 


- Pointing out parts of the body. Show child the small 


doll. Let him handle it a moment, then Say, "Show me 
40111678 mouth. Put your finger on her mouth." If child 
does not respond, ask, "Has dollie any mouth? Look, 
find the mouth for me." Same for arms, hair, feet, knee. 


Scoring. Credit 1 for each feature correctly 
pointed out. If child points first to one feature, 


then to another, score on the basis of final 
choice, whether right or wrong. Total possible 


Score is 5. 


Limits of testing. The complete series should al- 
Ways be tried. 


Pointing out objects in pictures. Say, "Now I have 


Some pictures to show you." Show card B, II. бау, 
"Where is the dog? Put your finger оп the dog." 

(The word "how-wow" may be substituted 17 child 
fecognizes: that term more геаа11у.) Repeat and urge 
1f necessary. If child does not respond, take his 
hand and put 1% on the dog, Saying, "See, there 1s 
the dog. Now show me the doll." Urging 1s permitted, 
but no further help may be given after the first 
Picture. Continue in same manner with shoe, tree, 
bird, cup. If pointing is not clear, Say, "Which do 
you mean? Put your finger right on the". 
Scoring. Score 1 for each picture correctly pointed 


out without help. If а spontaneous correction 18 
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made, score on the basis of the second choice in 
811 cases, whether right or wrong. Total possible 
Score is 6. 


Limits of testing. The complete series should always 
be tried. 


III, Naming familiar objects. Show child the doll, and 


Say, "What 18 this?" Repeat and urge 1f necessary. 
Continue with key, penny, book, spoon. 


Scoring. Score 1 for each correct response, disre- 
garding articulation. Infantile expressions such 

as "bookie" for book are given full credit. "Money," 
"cent," or "cents" for penny are given full credit. 
The total possible score is 5. 

Limits of testing. The entire series should always 
be tried. 

IV. Copying drawings. Place the card with the vertical 
cross before the child, together with pencil and 
paper. Say, "Let me see you make а picture just 
like this." Point to cross but be careful not to 
trace outline with finger. When child has finished, 
say, "That is fine. Now make another one." Allow 


three trials is all. Follow same procedure with the 
Square and the six-pointed star. 


Scoring. Credit 1 for each Successful performance 
With each of the three forms. The cross 1s credited 
1f two lines which cross each other at any angle 
&re drawn, regardless of length of lines or of sym- 
metry. The Square 15 credited 1f there are four 
sides separated by four approximate right angles 


(no rounded corners) and if the ratio of the width 
to the height or vi 


to 1. Wavy lines а 


as two triangles о 
the outline of the 
agon, provided the 


Limits of testing. 


Continue unti 
reached for which a та figure 18 


11 three trials are failed. 
V. Imitative drawing. Place 
the child, and say, " 
going to make." Take 


paper and pencil‘ before 
Now watch and See what I am 
the pencil and make a vertical 


122 


APPENDIXES 


Scribble about two inches long, repeating the move- 
ment three or four times in each direction. Then 
hand the pencil to the child and say, "You make one 
like that." Urge if necessary. If no satisfactory 
response can be elicited, repeat illustration 
Several times, or until 1% is obvious that the 
child cannot perform the task. Manual guidance is 
not permitted. Repeat the procedure using a hori- 
zontal scribble, and again with a right angle, 

made without lifting the pencil and in the form of 
the letter L. 

Scoring. Credit 18 given for the vertical scribble 
1f the child makes a rubbing movement with the pen- 
с11 of any length and regardless of direction. The 
horizontal scribble is credited only 1? drawn 11 
an approximately horizontal direction, and 17 the 
preceding vertical scribble was performed vertically 
во that the two are clearly differentiated. Length 


A credit of 2 points 18 given 
for each figure 1f the child imitates successfully 
after a single illustration. If more than one 11- 
lustration 1s required, the score is 1. Total ров- 
81016 score 18 6. 

Limits of testing. If the score on the test of 
copying drawings (Seríes IV) 1s three or more, full 
credit of 6 points is allowed for this series with- 
out actually giving the tests. If the score on 
Series IV 18 less than З points, this series should 
always be given. Both the vertical and the horizon- 
tal scribbles should always be tried, but 1f these 
are failed, the angle need not be attempted. 


for the right angle. 


Block building. Place 6 one-inch cubes before the 
child, and say, "Now we are going to bulld some- 
thing." With 5 of the cubes build a chair, while 
the child looks on. Then push the other š cubes 
toward him and say, "Now you make a chair like 
that." If he succeeds іп copying the model, take 

6 more cubes and say, "This time we'll make stairs." 


The model should be left во that the child can see 
it as he builds. Give only one illustration for 
each model and allow one additional trial (but only 
one) 1f the first structure falls down before com- 
pletion. Do not correct errors. 


Scoring. Allow 1 point for each model successfully 
completed. If the upper blocks are not placed 
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VIII. 


directly over the lower ones, credit is to be allowed 
provided the space on one side is at least double 
that оп the other. Total possible score 15 2. 


Limits of testing. If the first model is failed, 


the second need not be attempted. 


Response to pictures. Place the first picture (the 
doll's bath) before the child and say, "Tell пе 
what this picture is about. What 1s this a picture, 
of?" Repeat three times 1f need be. If child names 
one or two objects and then stops, urge him to con- 
tinue, saying, "Go ahead. Tell me all you can." . 
Proceed in a similar fashion with pictures 2 and 3. 
Always present pictures in the same order. 


Scoring. On each picture, score 1 for each differ- 
ent object named up to a total of 3. Allow l ad- 
ditional point for the use of.1 or more prepositions; 
1 for use of 1 or more verbs other than parts of the 
verb be; and 1 for any logical interpretation of the 
picture. By "interpretation" is meant any attempt to 
explain the action shown in the picture by reference 
to some causative factor not actually shown. As a 
rule, it involves the use of the word because өх- 
pressed or clearly implied: The total possible 


score is 6 points for each Picture, or 18 points 
for the series of 3 pictures. 


Limits of testing. All three Pictures should always 
be given. 


The material t 

used for this tes 

E Similar to that originally devised by Knox except 

or a slight difference in size. Four one-inch cubes 
ботап base 7 inches long 
ch betw 9 

Place this model befor prp buds 


IX. 


APPENDIXES 
a. 4321 d. 4231 g. 42512 


b. 45212 e. 4125 h. 41231 
c. 45215 f. 4132 1. 42451 


Scoring. Score 1 for each correct imitation. Total 
possible score is 9. 


Limits ої testing. Continue until 5 successive 
lines have been failed. 


Obeying simple commands. With child standing near 
the center of the room, take the ball and throw it 


а few feet away from him, saying, "Look! Get the 
ball and throw 1% back to me," extending hands as 
1f to catch 1t. 

CH When the child has the ball іп his hands, Say, 
Now put the ball on the table and then we'll see 
some more things." Repeat if necessary. Do not 11- 
lustrate. 


5. Put the doll, together with a small square of 


cloth, on the table and say, "Here 1s a handker- 
chief for dollie. Take the handkerchief and wipe 
the dollie's nose." Do not illustrate. 


4. Having previously placed a small box on a 
chair at the opposite side of the room, and & book 
on the side of the table farthest away from the 
child, put a pencil within his reach and вау, "Мом 
I want you to do ап errand for me. Listen care- 
fully, во you will know what it 18 you have to do. 
First, I wart you to put this pencil over there In 
that box," pointing, "and then bring me that book;" 
pointing to the book. "Don't forget, first put the 
pencil in the box, and then bring me the book. Now 
ко ahead." Directions should be given rather slowly, 
and the significant words, first, then, pencil, box, 
and book, should be emphasized. If the child at- 
tempts to carry out the commands before the direc- 
tions havé been completed, restrain him, saying, 
"Wait a minute, there's something else." 

5. Follow the same.procedure as in the previous 
situation. The directions are, "First put the book 
“оп the chair, then open the door, and then bring me 
the pencil" (pointing to each as the directions are 
given). The pencil 18 the one which the child 
previously placed in the box, and which has been 
left there until this time. Repeat the directions 
once before permitting the child to begin: 3 


185 


SELECTING ITEMS IN PRESCHOOL TESTS 


Scoring. Allow 1 point each for tests 1, 2, 5. On 
VERG 4 and 5, credit 2 points for each if the Бот 
rections аге carried out іп the correct order апа 
point if all directions are followed but the order 
ів incorrect. 


Limits of testing. Continue the series until two 
Successive failures have been made. 


Comprehension. Secure the child's attention, then 
Say: 


54 


"What should you do wnen you are cold?" f 
"What should you do when you are thirsty? 


"What should you do if you are going someplace 
and-miss the trolley саг?" 


Questions may be repeated 1f necessary. 


Scoring. Credit 1 роїпі for each logical response. 
If the child's response to the first question indi- 
cates that he 1s confusing the meaning with having 
а cold, say, "No, I don't mean when you have а 

cold. What should you do when you are cold [or when 
you feel cold]?" If this does not serve to make the 
distinction clear, the score is Zero. The total pos- 
S1ble score for the three questions is 3. 

XI. Discrimination of forms. 
test before the child, with the ellipse at the 
роїпі marked X. Trace the outline of the ellipse 
with the finger, Saying, "See the egg? Look all 
around the card and find another egg, just like 
this one." If the first response 15 incorrect, say, 
"No, that's not like the one I Showed you. Find 
another one just like this," again tracing the 
ellipse with the finger. If he again responds in- 
correctly, or if he fails to respond at all, point 
to the second ellipse and say, "See, here it is. 
These two are just alike," pointing to each in 
turn. Then replace the ellipse by the square and 
say, "Here is Something else. See 17 you can find 
one just like this." If first response is incor- 
rect, say, "No, that 18 not the one. Find one just 
like this," tracing the outline of the figure as 
before. If the correct response 18 mot then given 
point to the Second square апа Say, "See, this 1s. 
the one. It 1s just like the one I Showed you," 
pointing to each in turn. Then present the remain- 
ing stimulus cards in order ав numbered, but give 
no further help or Suggestions on any of the others. 


Place the card for this 
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Scoring. Credit 1 for each correct response. No 

credit is given for the first two forms unless the 
child is able to point them out without help or 

suggestion, in which case they receive equal credit 
with the others. If the child spontaneously alters 
his choice, credit on the basis of the last choice 
whether this is right or wrong. The total possible 


score is 10. 


Limits of testing. If the child fails on all of the 
‘first three forms, the remaining seven need not be 


given, but if there are апу successes in the first 
three trials, all the remaining forms should always 
be tried. 

Naming objects from memory. Say to the child, "This 
18 a take-away game." Place а ball and а small doll 


on the table and have him name each in turn. Then 
say, "Now wait a minute, and don't look!" Interpose 


а cardboard screen between the child and the ob- 
jects and remove the ball. This should be small 
enough so that 16 сап readily be concealed in the 
examiner's hand as 1t is withdrawn. Then remove the 
Screen and say to the child, "Now look, What did I 
take away?" If child hesitates more than a few 
Seconds, say, "What was 1t that was there a minute 
ago?" pointing to the place where the ball lay. If 
child still fails to respond, or responds incorrect- 
ly, show him the ball and say, "Look, it was а ball 
that I took away." 

2. Same procedure as th 
correction of errors. Use а pencil and a 
away the key. 

3. Same procedure as in test 2. Use a doll, a 
pencil, and a ball; take away the pencil. 


4. Use the small picture cards provided for this 
test. Lay the tree, the apple, and the horse in a 
row before the child, in the order named. Point to 
each in turn, and say, "What is this?" If he gives 
an incorrect name, do not correct him, but if he 
fails to recognize a picture, name it for him. 
Then say, "Now tell me what they are once more so 
you won't forget." and have him name each one a 
second time. After cautioning him not to look, in- 
terpose the screen and proceed as in the former 
tests, taking away the tree. 

Б. Иде pictures of flower, girl, bird; take away 


the bird. 


e foregoing, but without 
key; take 
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XIII. 


XIV. 


6. Use pictures of chair, house, man, and key; 
take away the man. 

7. Use pictures of cup, scissors, shoe, glove; 
take away the scissors. 

8. Use pictures of fork, wagon, boy, basket, 
chicken; take away the basket. 


9. Use pictures of table, star, cat, hat, 
rabbit; take away the cat. 


Scoring. Score 1 for each correct response. Full 
credit is allowed if child responds correctly 
elther to the first question, "What did I take 
away?" or to the second, "What Was it that was 
there?" If child names one or more of the pictures 
incorrectly but replies consistently to the ques- 
tions, e.g., calls the bird a "chicken" throughout, 
full credit 18 given. The total possible score is 9. 


Limits of testing. Continue the series until three 
Successive failures have been made. 


Aesthetic comparison. Show the child the first 
Picture for this test and say, "Look at the two- 
Which is the pretty one? Put your finger on the 
nice ." Same procedure for pictures 2 and 5. 


Scoring. Сгедії 1 for each correct response. The 
total possible score is 3. 


Limits of testing. А11 three pictures should а1- 
ways be tried. 


Recognition of forms. Place ‘the large card used in 


this test face down on the table before the child 


and say, "This is a game where we have to find 
things. I'11 show you а 


like this"[holding up one of the Small cards for 
an instant], "and then I' 


turn the large card face up; 
and say, "Now see 1f you can find one 11ke the ae 


I showed you. Look carefully at them а11 So you 
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will be sure to get it right." Proceed similarly 
with the other forms, showing them in order as num- 
bered. Do not correct errors. 


Scoring. Score 1 for each form correctly pointed 
out. The total possible score is 8. 


Limits of testing. If the score on the test of form 
discrimination was zero, this test need not be 
tried; otherwise it should always be given. If ` 
glven, all eight forms should always be tried. 


XV..Colors..Show the cards for this test in’ the. follow- 
ing order: yellow, orange, green, black, purple. 
Ask, "What color is this?" or "What do you call 
this color?" 

Scoring. Score 1 for each color correctly named. 
Total possible score 18 5. 


Limits of testing. All five colors should always 
be tried. 


XVI. Tracing a form. Place one of the ellipses before 
the child and say, "Here's something else for you 
to make. See this round road? I'm going to see 1f 
you can go all the way around without getting off 
the track. Watch first and see how I do it." Take 
the pencil and draw around the ellipse very slowly, 
taking about twenty Seconds to complete the drawing. 
Then give the child another sheet and say,. "Now, 
let's seo you do 1t. Be very careful. Stay on the 
track all the time." No further illustration need 
be given for the square or the irregular form. 
Simply place the sheet before tne child and say, 
"Let's try another one. Be Sure not to get off the 
track." 

Scoring. Allow a basal score of 4 for each form. 
Subtract 1 for each inch or fraction thereof drawn 
outside the boundary line. Measurements should be 
taken on the boundary line crossed. Find the total 
distance outside the boundary line by adding all 
the measurements together, and count any fraction 
remaining after the measurements have been totaled 
as an entire inch. Subtract this result from the 
basal score of 4. The remainder will be the child's 
Score. No minus credits are given; 1.е., the score 
can never be less than zero, even 1f the entire 
line 18 outside the boundaries. If the line merely 
touches:the boundary without actually crossing, 
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XVII. 


XVIII. 


the child 15 not penalized. The total possible 
Score for this series is 12 points. 


Limits of testing. The series need nof be attempted 
with children whose total score on Series IV апа У 
is less than 6 points. Children who make a zero 
Score on both the ellipse and the diamond need not 
be given the Maltese cross. 


Picture puzzles: rectangular series. Place Picture 
1 before the child in the position shown іп the 
diagram. Say, "Here 1s a picture which has been 
cut 10 two. Put the pieces together so they will 
make the picture right again." Allow one minute. 
If child 15 not able to put 15 together correctly 
by that time, or 1f he has joined them incorrectly, 
the examiner should join them correctly for him, 
Saying, "This is the way to do it. You see, when 
we fix them like this, it makes a good picture." 
Pictures 2, 5, and 4 are given in the same way, be- 


ing sure that the pieces are always arranged in the 
order shown. No help should be given after the 


first picture. The time limit 15 2 minutes for each. 


Scoring. Credit 1 point for each cut correctly 


Joined. No credit 1s given on the first picture un- 
less it 1s done correctly without help. The total 
possible score on the four pictures 1s 1, 1, 4, and 
7, or 13 points for the entire series. 


Limits of testing. Continue until a zero score has 
been made on two Successive pictures. 


Incomplete pictures. Say, 
play a guessing game. 1111 
which 1s not finished, and 
guess what it is going to b 
tion series (sho 


"Now we are going to 
show you a picture 

you see whether you can 
: е." Glve the demonstra- 
е) first. Show the flrst сага say- 
E do you think this is 1 
с to guess 17 he сап b 

ыы АТ na т » but do not insist too 


; Saying, "You see how 
now, don't you? The first picture showed eee 5 
little of the Shoe, this one в 


hows a little more 
this one still more, the next more yet, and inis 
one shows the whole Shoe. Now I have some more 
pictures done just the Same way, and I want to see 
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how well you can guess what they are." Then show 
first the dog, then the automobile, then the chair, 
in the same way. Allow only one guess at each 
Stage. If the guess is incorrect, say, "Let's look 
at the next one and see if that looks like а ш 
As soon as the child guesses correctly, say, "That's 
Tight; 46 Така , See?" exposing the remaining 
stages rapidly in turn. 


Scoring. Disregard the performance on the demonstra- 
tion series. On each of the, three remaining pic- 
tures, credit 5 points 1f the picture is named cor- 
rectly at the first stage, 4 1f named at the second 
Stage, etc. The total possible Score for the three 
pictures is 15 points. 


Limits of testing. Children who make а zero score 
on Series ІІ (pointing out objects in pictures ) 
need not be given this test. If the test is given, 
all three pictures should be tried. 


Digit span. Say, "Now, I’m going to see how well you 
can say numbers. Say ‘four. ' Now say ‘five, nine,'" 
etc. Digits should be presented at а uniform rate 
Of speed, a little faster than one per second. Be 
careful to avoid rhythm. Examiner should check up on 
his speed with а Stop watch at frequent intervals. 
As soon as success 18 achieved at any difficulty 
level, pass on at once to the next more difficult 
Series. Allow not more than three trials at each 
level. Do not repeat any group of figures a second 
time, except that the first digit tried may be re- 
peated a sufficient number of times to get the 
child started. Young or negativistic children often 
do better with this test if given a doll or other 
toy to hold while the numbers are being repeated. 


Scoring. Credit as many points for the entire 
Series as there are digits in the most difficult 
group repeated correctly. The order must also be 
correct. The total possible score is 7. 


Limits of testing. Continue until а level has been 


. reached at which all three trials are failed. 


ae Bis 5245 ө. 82471 -91358 -65247 
b. 59 -64 - 75 f. 928417 -653241 -739468 
с. 825 -916 -314 g. 2864137-5926473-4815927 


d. 4279-6813-5926 
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ХХ. Picture puzzles: diagonal series. Say, "Now we have 


Some more cut-up pictures. Let's see 1f you can put 
this one together." Proceed similarly with the 
remaining three pictures in turn. Do not correct 
errors or illustrate procedure. Be sure that the 


Pieces are presented in the position shown in the 
diagrams. 


Scoring. Credit 1 point for'each cut correctly 
Joined. Total possible score 18 15. 


Limits о? testing. Children who make а zero score 
on the rectangular series need not be given this 
Series. If test is given, continue until a zero 
Score has been made on two Successive series. 


XXI. Definitions. Say, "Wnat is a knife? Te11 me what а 
knife 1s." If child hesitates, say, "You know what 
& knife 1s, don't you? You see one every day at 
the table. Now tell me, what is a knife?" Then ask, 


"What 1s a chicken? What 1s an automobile? What is 
а barber? What is а lion?" 


Scoring. Credit 1 on each item for any fact other 
than simply repeating the stimulus word, but with- 
out naming genus. This includes use, colo 
Trial, attempt ац description, etc. Examples: "A 
knife 18 to cut With." "A chicken walks." "Automobile 
has wheels," etc. Credit 2 on each item for thing 
as genus with additional qualifying phrase, as "A 


dit Š on each item for a precise 
genus with qualifying Phrase, as "A barber ts a man 
that cuts hair. The total Possible score is 15. 


Limits of testing. The test shoul 2 
all children whose uld be tried with 


Speech has advanced to a level 
where as many as five or six words are combined in 
іо Sentence. A11 five items should always be 


XXII, paper тосілі. Take one of the six-inch squares of 
> , 
Daper. Then I will шыс 


1? you сап fold 14 Just th 


" Then fold the bottom 


9 top edge then the bot- 
tom fold onto the top edge, then the left edge onto 


rectangle. Then в Ч 
you make опе just like 1t," giving him а Benq s 
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ріесе. Put your folded piece on the table before 
him where he can see it as he folds, using а weight 
to hold down the corners. 


b. Then say, "Now we will try another one." 
Taking a fresh piece of paper, fold the lower left 
corner onto the right upper corner; then fold the 
upper right corner of the upper sheet only back on- 
to the center of the opposite side. Then fold the 
corner on the left onto the lower corner; making 
а right-angled triangle. Have child copy as before. 


c. Say, "Now we are going to make just one more. 
Take a fresh sheet of paper and-with your pencil 
make a cross at the center. Then fold the upper 
right corner onto this cross. Then fold the lower 
edge onto the center, SO that the right half of 
this edge will meet the edge of the part folded 
first. Then fold the upper left corner onto the 
cross at the center as in the first folding. Then 
fold the left edge onto the right edge. Then fold 
the corner at the top onto the lower left corner, 
making a rectangular piece with a truncated.upper 
corner. Give the child the second piece of paper 
and say, "Now you make one just like this." 


Scoring. Credit 1 point for each fold correctly 
made, regardless of order of folding. Subtract 1 
for each. incorrect or additional fold, but give no 
Score lower than zero. The total possible score 1s 
3, 8, and 5, or 11 for the series. 


Limits of testing. Children who make a zero score 
on both series of picture puzzles need not be given 
this test. If the score on both а and b 15 zero, c 


need not be tried. 


Absurdities. Say, ом І am going to tell a story 
that 1s nonsense--a foolish story. Listen care- 
fully and see 1f you can tell me what 1s foolish 
about it." Then read the sentences rather slowly 
1n the order given. After each one ask, "What 1s 
foolish about that?" 


a. Mary's cat is bigger than an elephant. 

b. The dog has bright eyes in his tail. 

c. Boys wear ribbons on their hair. 

d. Yesterday I saw а chicken with three legs. 

e. Магу put her finger оп the hot stove and it made 


her stomach ache. 
f. A man said, "I know a road from my house to the 
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city which 15 downhill all the way to the city 
and downhill all the way back home." 


g. А bicycle rider, being thrown from his bicycle 
In an accident, struck his head against a stone 
and was instantly killed. They picked him up 
and carried him to the hospital, and they do 
not think he will get well again. 


Scoring. Score 1 for each correct response. А ге- 
Sponse 1s counted as correct 1f it clearly indi- 
Cates that the child has seen the absurdity. In 

doubtful cases, say; "I'm not sure what you mean. 


Tell me just what it 1s that is foolish." The total 
possible score 1s 7. 


Limits of testinz. If the Score on the comprehen- 
22111155 or testing. 
Sion questions (Series X) 1s zero, this test need 


not be tried. Continue testing until three succes- 
Sive failures have been made. 


XXIV. Mutilated pictures: Show the fore-exercise first. 
Say, "There 1s Something the matter with this 
woman's face. Something is left out. Look care- i 
fully and see if you can tell me what is not there. 
If child does not respond, or if he responds. in- 
correctly, point to the place where the eye should 
be and say, "See, the eye is gone." Then show the 
remaining cards in order as numbered, but give no 
further help. Simply say in each case, "What is 


gone from this one?" or "What is the matter with 
Chis. кої 


Scoring. Credit 1 point for ea 
disregarding the for 
score is 5. 


Limits of testing. 
chlldren whose sco 
Pictures) was less 
fivé pictures shoul 


Vocabular test. The words used are the first 25 in 
8 Second list of the Stanford-Binet bul 
test. Say to the child, "I wo Pos eu 
nt 
words you know. 1 е тігі 


Listen, and wh n 
tell me what 15 means. en I say a word, you 


Orange, what does that mean? 

What 1s an orange' осее y 
? Рг а те- 2 
С Similar] with the і 


ch correct reply, b 
e-exercise. The total possible / 


Тһе test need not be given to 

Te on Series VII (response to t 
than 6 points. If Eiven, all 4 
d be tried. 2 ў 


E 


со 
о 
о 
FJ 
S 
з 
[2 
Ф 
Ф 
кој 
(9 
09 
Ф 
a 
о 
в 
о 
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these: Full credit 18 given for апу definition which 
shows unmistakably that the child knows the meaning 
of the word. The form of the definition is entirely 
disregarded. Using а word in а sentence which 
clearly illustrates its meaning is given full cred- 
it. Half credit 1s given for definitions based upon 
Slang terms, as "A copper is а policeman," etc. 
Score 1 for each word correctly defined. The total 
possible score 15 25. 


Limits of testing. Children who make a Zero score 
on the definitions test (Series XXI) need not be - 
given this test. Continue testing until 6 consecu- 
tive words have been failed. 


Comprehension of directions. Give the child а sheet 
of the blank squares used for this test and а pen- 


cil. Point with your finger to the first square, 
and Say, "See this square? This 18 the center of 
the square. What is it?" Have him repeat, and cor- 
rect him 1f he repeats wrongly. Using the same 
Square, proceed in the same way for the lower left 
corner, the middle of the left side, the middle of 
the lower side, and again for the center. Then 
give the following: $ 2 

"Draw a straight line from the center of the square 
[pointing to the center with your репсії) to 


a. "Тһе upper right corner. 
b. "The middle of the right side. 
с. "The lower left corner. 
а. "The middle of the lower side." 


Зреак slowly and repeat the direction once 17 neces- 
вагу. If the first trial is failed, draw the line 
correctly for him and explain, but give no help on 
the remaining three. 


Scoring. Credit 1 point for each line correctly 
drawn without help. The total possible score 15 4. 


Limits of testing. Children who make a score of 
less than 4 points on the test of obeying direc- 
tions (Series IX) need not be given this test. If 
the first two trials are failed, the remaining two 
need not be given. 

Giving word opposites. Say, "I am going to give you 
а word, and see if you can give me another word that 
means just the opposite. For example, if I were to 
say to you black,’ you would say "wnite.' If I say 
'no,' you must say 'yes.' If I say 'rich,' you must 
Say 'poor,' and so on. Now let us see 1f you know 


185 


SELECTING ITEMS IN PRESCHOOL TESTS 


how. What do you say when I say 'black'?" Repeat 
for no and rich, giving him the correct word if he 
` fails. Then give him the list of ten words, cor- 
recting any errors made on the first three. 


l. little 3. slow 5. in 7. heavy 9. dead 
2. up 4. soft 6. dirty 8. rough 10. open 


Scoring. Credit 1 for each correct response given 
without help. The total possible score is 10. 


Limits of testing.The test need not be given to chil- 
dren who make а zero score on the definitions test 
(Series ХХІ). If the first rive words are all 
failed, the remaining five need not be given. 


XXVIII. Imitati osition of clock hands. Show the card- 
board clock witn the hands Set at 3:45. Say, "Look 
2t the clock. It holds 1ts hands out like this to 
Show us what time it 18. Let's soe you put your 
hands just like the clock has 1ts hands." IT the 
child hesitates, demonstrate by holding your arms 
at right angles to your body, saying, "See, this is 
the way. I have my hands Just like the clock's 
hands." Then set the hands at each of the following 
hours in turn, but give no further help. 


a. 10:20 b. 4:40 с. 6:30 4, 10:45 


g the fore-exercise, credit the 
ch successful performance, 
entire arms or only his hands. 
Give credit for either a mirror image or a true 

le as correct 1f each hand 15 
nt. Total possible Score on 


B. 
Limits of testing. If this test is Eiven and the 
first two parts are failed, the last two need not 
be given. 
XXIX. Speech. This ts to be scored on the basis of casual 
Observatio; durin 


п нь Score 18 given for any one response which 
e hignes, level, even though the majority or the 
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child's remarks have been at a lower level. Score 1 
for sentences of from two to four words. Score 2 for 
Sentences of five or more words. The above scores are 
noncumulative. The highest possible score 15 2 points 
and this is given only for the type of reponse named 
above. 
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Graphs Showing the Percentage of Subjects (N=180) 


Passing Each Item of the Minnesota Preschool Scale, 
Forms A and B, at Each of Nine Age Levels 
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of, 451 
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Knox cube imitation, 71, 78; 
85, 108, lear 

Kuhlmann-Binet Scale, 7, 27, 
31, 48, 45f 

Language, minimal demands 
01, 85; tests ror hand- 
1сарреа, 4; use іп 
problem-solving, 85 

Limits of testing, 46f 

Longitudinal Study, 22f 


Mental functioning, Stabil- 
ity of, 1, 5f, 90? 

Mental growth, 
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оп, 

Мепба1 


Mental Growth Study, 27, 52 
Mental organization, $-5, 
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Mental Set, 86 
Merri11-Palmer Performance 


Tests, 197, 22, 27, 45f, 
84, B7ff 


22; Predictive value of 


; reliability, 
75; verbal and nonverbal 


Motor abllity, 85 

Motor factor, 5 

Motor or memory factor, = 

Motor tests, gor 
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Mutilated pictures, 715 78, 
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84 
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Recreational interests of 
Subjects, 26-29 
Reliability, of preschool 
tests, 6f, 8-12; of stand- 
ardization group, 79; of 
two forms of the Minneso- 
ta Preschool Scales, 75 
Response to pictures, Ato 
782, 85, 1071, 124 
Results, discussion of, 77 


Sampling error, 74 

s" factors, 3f 

School achievement compared 
with test results, 1, 20 

School children, tests for, 
1, 47, 25 

Selected items, Minnesota 
Preschool Scales, 717 

Sensory and sensorimotor 
tests, 4 

Soper's correction, 48 

Spearman-Brown prophesy 


tioning, 1, 51, 901 
Stanford-Binet, 1, 197, 22; 
affect of age and in 
m test-retest correla- 
tions, 87ff; special ter- 
minal status group, 25, 
39, 4171, 75, gor, 84 
Subjects, acceleration of, 
307; adjustment of, 3711; 
age of, 3311; comparison 
of Alpha Validation Group 
and group analyzed, 47; 
distribution of Alpha 
Scores, 331; graphs, 
identifying data, 45: in- 
terests of, 35-59; occupa 
tions of sub. 
31; reactions of, 
ports бо, 44f; selection 
of, 27ff; Stanford-Binet 
Validation GfouD; 42; 
uncooperative, 2917 


Talkativeness, 79 

Teachers? ratings compared 
with test results, 1, 20f 

Terman and Merrill, геуі- 
sion of the Binet-Simon 
Scale, 1. See also Stan- 
ford-Binet 

Terminal status, criterion 
for item selection, 5, 
2111; data, 244, 45; ef- 
fect of age on Alpha 
scores, 25, $5; Merrill- 
Palmer at three years, 
22; Stanford-Binet at five 
years, 22; successful use 


Testability, 85 
Test consistency, 2 
Test items, classification 
of, 77; interference of 
earlier tests, 77; minimal 
language demands, 85; for 
older children, 78; іп 
predictive and nonpredic- 
tive tests, 781; reaction 
to beauty, 801; suscepti- 
р111%у to training, 791; 
talkativeness, 79; use in 
problem-solving, 85; уег- 
bal versus nonverbal, 77f; 
for younger children, 78 
Test-retest, effect of age 
and interval, 6, 19f; over- 
lap, 6 
Tests for infants and young 
children, 8-12; direc- 
tions, requirements, and 
suitable materials, 77; 
predictive value of, 2, 
13-18, 19; problem- 
solving, 86; theorecical 
considerations, 3-6 
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who attended the University of 
lowa nursery school and who are 
now of college age, | know of no 
longitudinal records that compare 
in length with those made avail- 
able by retesting individuals stud- 
ied as early as 1926 at Minnesota." 


The need for instruments that 
predict development over a span of 
years has long been felt by agen- 


- cies which place children for adop- 


tion and seek homes thot will give 
them opportunity for maximal 
growth and happiness. Not only 
would adoptive parents be protect- 
ed if given children who could 
make full use of the opportunities 
offered, but all parents would be 
able to plan more intelligently for 
the care and education of their 
children if good predictive meas- 
ures were available. 


Mrs. Maurer is Associate Profes- 
sor of Research, Family Life Divi- 
sion, Home Economics Depart- 
ment, College of Agriculture, Uni- 
versity of Nebraska. She makes an 
important contribution to the work 
of those engaged in constructing or 
devising tests of individual poten- 
tiality, for her study helps make 
possible the design of more valid 
and efficient instruments for pre- 
dicting the course of a child's fu- 
ture development. 
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